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Quenching the heated rail ends in the 
process of Heat Treatment 
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Testing the draw back heat of a completed 
weld with a pyrometer 


BBUILDING UP and HEAT TREAT- 
ING rail ends with AIRCOWELDING, 


adds years to rail life. 

These operations are performed 
most effectively with AIRCO Oxygen, 
Acetylene, Apparatus and Supplies. 
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The Voice of Authority 
.. is the Echo of 
EXPERIENCE 


ILLIONS in service throughout the 

country demonstrate that Lundie Tie 
Plates not only maintain correct gauge and 
give correct inclination so wheels track 
properly, but protect ties against mechan- 
ical wear and prolong their life in track. 
They assure 100 per cent return from in- 


vestment in ties and treatment. 






The Lundie Tie Plate has cant- 
ed bottom with rounded steps 
which do not cut wood fibres. 


The Lundie Engineering Corporation 
285 Madison Avenue, New York 
59 East Van Buren Street, Chicago 
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or your Autumn 
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Applying No. 1 Korite to Bridge 








Sack 2 ae 


Asphalt Grade Crossing 





Applying Liquid Coating Asphalt 
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Trainload of Treated Ties Liquid Asphalt Rail Coating 





ASPHALTS FOR EVERY PURPOSE 
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maintenanee,,.. 


Insure Good Maintenance with 


Standard Asphalt Products 


No. I Korite 


No. 1 Korite is used for hot mopping applications for waterproofing 
ballast deck viaducts, tunnels, foundations and roofs; for filling cracks, 
sealing crevices, making expansion joints and sewer pipe joints. It meets 


requirements for refrigerator car insulation and electrical insulation. 





Grade Crossing Pavements 
Stanolind Cut Back Asphalt and mineral aggregates, mixed and placed 
according to specifications for Asphaltic Concrete Cold Mix, provide 
excellent wearing and economical grade crossing pavements. Such 
pavements have proved satisfactory for more than 7,000 grade crossings, 


for station platforms, bridge decks, walks and team track paving. 


Road Oil 


Standard Asphalt Road Oil applied to the road-bed eliminates dust, 
adding to passenger comfort and reducing wear and tear on equipment. 
It aids in preventing disintegration of road-bed and also acts as a pro- 


tection against corrosion of rails and fastenings. 


Tie Treating Oil 


Tie Treating Oil reduces maintenance cost by waterproofing ties, bridge 


timbers, piles, building and car timber. 


» s ‘ J 
Liquid Coating Asphalt 
Liquid Coating Asphalt has many uses for moisture waterproofing and 
corrosive protective coatings. It is used for coating roofs, steel and iron 


tanks, reservoirs and masonry of all types. 


Liquid Asphalt Rail Coating 
Liquid Asphalt Rail Coating acts as a preventive of corrosion to rails 
and bolts, increases the life of spikes, anchors and tie plates and assists 


in allowing the rails to expand and contract uniformly. 









STANDARD OIL COMPANY 


(Indiana) 120-B 
910 South Michigan Avenue Chicago, Illinois 
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No. 57 of a Series 


Railway 
Engineering a Maintenance 


SIMMONS-BOARDMAN PUBLISHING COMPANY 


105 West ADAMS ST. 
CHICAGO, ILL. 


Subject: New Faces 


August 31, 1933 


Dear Reader: 


"Every maintenance man knows my device. Why should I bother 
about keeping it before him? I will get the order whenever he is 
in the market." This was the greeting given one of our represen=- 
tatives a few days ago by an executive of a company that used to 
be active in the railway supply field. 


From your intimate knowledge of railway conditions, do you 
believe that any such complacency is warranted, especially in 
these days? For my part, as I have been visiting in one railway 
office after another of late, I have been struck with the number 
of new faces. I am accustomed, of course, to those changes 
brought about normally by resignations, retirements and deaths. 

I have also been aware of the toll that retrenchment and reorgani- 
zation have exacted. Yet, even with my more or less intimate 
knowledge of these conditions, I had not realized that the changes 
were aS numerous as they have been. 


To secure a measure of the extent of these changes, I have 
just compared the roster of maintenance of way officers on three 
of our largest railways in widely separated parts of the country 
with corresponding lists four years ago. On one of these roads, 
I found that of 115 men listed in 1929, only 38 were holding the 
same positions today. On the second road, only 101 of 209 were 
still in the same positions they occupied four years ago, while on 
- the third road there were only 148 out of a total of 332. In other 
words, of every 100 maintenance of way officers on these roads as 
recently as four years ago, less than half — 43 to be exact — are 
holding those same positions today. And this is indicative of 
the changes that have taken place on practically every railway. 


Whether you are one of the "new faces” or an "old timer," I 
wonder if you do not share my conclusion that the figures quoted 
above completely refute the thought expressed by my railway 
supply friend that "every maintenance man knows my device." This 
is the situation that confronts every company selling to the 
railways today. These are days when no supply company can afford 
to "Stub its toe" by relying upon acquaintance that no longer 
exists. 


Yours sincerely, 


ae 


ETH* JC Editor 


MEMBER: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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FOR EFFECTIVE YARD DRAINAGE 
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gravel may keep the ground fairly dry for a short time, 
its effectiveness is short-lived. Water begins to col- 
lect in large pools in the low spots in the yard. In time 
there is mud and water between the tracks and between 
the rails. The footing becomes unpleasant and danger- 
ous. The track sinks into the soft ground and cars are 
shunted with difficulty. Tie plates rust out and ties rot 
out from being for long periods covered with mud 
and water. 

An adequate system of yard drains will keep the 
ground dry, reduce the maintenance cost, make work- 
ing conditions better, and reduce accidents. Drains 
of perforated corrugated Toncan Iron, placed two to 
four feet below the track and back-filled with a suitable 
 - material, will carry away the surface water. 

he drains should be in a well-designed network. It 
is not necessary to have a drain between each track, 
but they pcan Fi so placed as to receive the surface 
water at low points where it is delivered by the natural 
slope of the ground. The drainage of such facilities as 
cinder pits, water tanks, coal chutes, turn tables and 
around platforms may be all incorporated with the 
track drainage into one system or network. 

Toncan Iron Culverts will be found most efficient 
because this alloy of refined iron, copper and molyb- 
denum is longer lasting in railroad service. 

Write for a copy of the Toncan Culvert Handbook. 
It presents full engineering information that will be 
of value to you. 






AILROAD yards are often laid out with little 
attention to drainage. The tops of the ties are flush 

with the ground and the ground is made as even as 
possible between tracks so that there will be an even 
surface for the workmen to walk upon, and the train- 
mer will have greater ease and less danger in swinging 
off and onto cars. Though a surface of cinders or 
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Warner traffic and mainte- 
nance is heaviest...where wear 
and tear on the road-bed is 
most severe, you'll find section 
and yard gangs asking for Devil 
Tools. Skillfully manufactured 
from selected alloy steels to rigid 
specifications, these famous 
tools are specially designed for 
railroad maintenance service. 
€ Hard without,being brittle, 
Devil Tools are wear-resisting 
...and safe. They do the work 
quicker...and better...qualities 
that immediately recommend 
them to railroad officials who 
are endeavoring tosupply max- 
imum transportation service at 
minimum maintenance cost. 
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RAMAPQ 
now offers 
IMPROVED STYLE 17-B Automatic Safety 
Switch Stand designed especially for MAIN LINE 


406 





THis improved design of 
Ramapo Patent Automatic 
Safety Switch Stand maintains 
all the essential features of 
Style No. 17 and of our other 
Automatic styles, as . . . 


Positive hand throw; the target 
always indicates true position 
of switch points. 


Automatic safety, a resilient 
connection, automatically 
throwing switch points to op- 
posite position when a closed 
switch, set wrong, is trailed 
through. 


Cover with removable ends for 
oiling and inspection. 

& 
IMPROVEMENTS are . . . 


1. Fewer parts; the sliding 
sleeve has been eliminated. 


2. Better and more substantial 
fits of wearing parts,reducing 
lost motion to a minimum. 


3. True alignment of switch 
lamp and target in either 
position assures proper 
focus for lens or reflector 
type lamps. 





Write for Further Details of this Switch Sail and Other Racor Products. 





SAFE © AUTOMATIC ¢« POSITIVE «© ECONOMICAL 
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UNEMPLOYMENT 


Its Relation to Maintenance of Way Activities 


ceca vial is the most pressing problem 
confronting the people of the United States and 
Canada, in common with the rest of the world, today. 
It is the problem the solution of which is the objective 
of all efforts to improve economic conditions. It is the 
spectre which our national administration is trying to 
dispel by limiting hours of labor in the codes which in- 
dustry has been called on to formulate and to subscribe 
to. Its reduction is the purpose of the vast public works 
program; it is also the motive behind the agricultural 
relief measures. 

The objective of these various measures is such as 
to merit full cooperation, for the pressing necessity to- 
day is to restore employment. The one essential is 
that this shall be done in those ways that will be most 
helpful and most permanent. This calls for considera- 
tion first of the conditions in those industries which 
contributed most largely to this unemployment. Let 
us look at the railways. 


What of the Railways? 


In the years preceding the collapse of 1929, the rail- 
ways employed 1,750,000 persons, this number having 
been fairly constant for 10 years or more. Beginning 
in November, 1929, however, this figure began to de- 
cline and the decline continued steadily until March of 
this year when the total was only 919,881. Since that 
time there has been some increase, although the total 
for June, the last available, was only 957,532. 

It is apparent from the above that the railways con- 
tributed approximately 800,000 to the 12 or 13 million 
people that were estimated to be without employment 
at the peak last winter. Furthermore, although statis- 
tics from government channels indicate that some 3 or 
4 million, or possibly 25 per cent, of the unemployed 
have since secured work, the railways have not in- 
creased the number of their employees more than 10 
per cent and their present total is at least three-quar- 
ters of a million below pre-depression levels. 

The situation is even more pronounced in the main- 
tenance of way department. Here the high point in 
employment in recent years was in August, 1929, when 
477,724 persons were employed in this branch of the 
service. The low point was reached in March of this 
year when there were 175,453 employees, a decrease 
from the high point of 302,271. This latter figure 


reflects in part the seasonal fluctuation that is normal 
to maintenance of way work. A more accurate index 
is afforded by a comparison for June—the latest month 
for which 1933 figures are now available. In this 
month, 204,663 persons were employed, as compared 
with 462,381 in the same month in 1929, and an average 
of 437,870 in the three years of 1928-30. These figures, 
which eliminate seasonal influences, show that there 
was a decrease of more than 230,000, or 53 per cent, 
in the number of employees in the four years. This 
is the contribution which the maintenance of way de- 
partment has made to unemployment. 


Conditions Are Changing 


The cause for this condition is known to every rail- 
way employee. Retrenchment was made necessary by 
the most marked decline in business that the railways 
have ever experienced, a decline which wiped out divi- 
dends on all but a half dozen roads, which caused the 
roads as a whole to fail to earn their fixed charges last 
year by $153,308,487, and which has driven such large 
properties as the Missouri Pacific, the Frisco and the 
Rock Island into receivership. The roads had no alter- 
native but to reduce expenses and they did so. 

Now, however, conditions are changing. Traffic is 
increasing, and with it, net railway operating income. As 
recently as last March, this figure was but $10,548,000, a 
return of only 0.52 per cent on the property investment. 
Yet in May, this increased to $40,693,073 and in June 
it reached $59,483,185, a return of 2.81 per cent, while 
in July it approximated $63,700,000, an amount larger 
than was earned in the corresponding month of either of 
the two preceding years. Such figures denote an ability 
to proceed with maintenance of way expenditures meas- 
urably beyond the level indicated by the present employ- 
ment figures referred to above. 


Work to Be Done? 


The next question that arises is as to the need for ad- 
ditional employees, for no permanent good will come 
from “made work.” To any one acquainted with the 
nature and extent of the retrenchments which the rail- 
ways have made during the last four years, the answer 
to this question is obvious. No industry can reduce its 
expenditures for the upkeep of its fixed property from 
an average of more than $850,000,000 a year to less than 
$300,000,000 without creating undermaintenance. 

Take the renewal of ties as an example. In the years 
1923-1928, inclusive, the renewals approximated 80,- 








408 RAILWAY ENGINEERING AND MAINTENANCE 


000,000. In 1932, they were less than 40,000,000. This 
year they are still smaller. As a result, there are today 
in track more than 75,000,000 ties which would, under 
more normal conditions, have been replaced. A similar 
condition prevails as to rail, where the deferred replace- 
ment exceeds 3,000,000 tons. In all, there is more than 
a full year’s deferred maintenance work to be done in 
addition to the work normally required each year, if the 
properties are to be brought to the condition that pre- 
vailed in 1926-1929, This is a measure of the need. 


Relieve Unemployment? 


Will the performance of this work contribute to the 
relief of unemployment? Here again figures are avail- 
able. These figures vary but slightly from year to year, 
although tending to climb upward of late with the re- 
duced replacement of materials. These figures show that 
at the present time more than 55 cents of every dollar 
expended for maintenance of way goes for labor, while 
even in the more normal years this figure regularly ex- 
ceeded 50 per cent. This is a proportion far in excess 
of that prevailing in almost any other industry. In high- 
way construction, for instance, only 20 per cent of the 
expenditure goes for labor; yet the federal government 
is allocating $400,000,000 for this form of activity in its 
public works program for the relief of unemployment. 
Surely, maintenance of way work has much more to 
commend it as an employment measure. 


Action Is Needed 


To summarize, there is a special responsibility resting 
on each industry to contribute to the solution of that part 
of the unemployment program which it created. In so far 
as the railways are concerned, this involves some 800,000 
of the unemployed, 230,000 of whom are from the 
maintenance of way department. Railway earnings are 
now on a level that permits more liberal expenditures for 
maintenance than have yet been authorized. The need for 
active maintenance programs, both to make good cur- 
rent wear and tear and to take up the accumulation of 
deferred maintenance, is becoming pressing. Main- 
tenance work will contribute more largely to the relief 
of unemployment than almost any other activity. Fur- 
thermore, maintenance of way work, by reason of its 
seasonal character, must be undertaken immediately if 
any large measure of relief is to be afforded this year. 


MOTOR CARS 


Will Progress Continue in the Future? 


MANUFACTURER of safety razors once en- 

deavored to increase the sale of new blades by im- 
plications in his advertisements that a man who had his 
old blades resharpened was a “poor sport.” Advertisers 
of automobiles not infrequently base their sales appeal 
on features of design and construction that have little 
to commend them save the fact that they are different. 
However, the manufacturers of railway appliances are 
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too familiar with the hard-headed attitude of maintenance 
officers to advocate the sale of their products on any 
such fanciful considerations. To be worthy of attention, 
an appliance must have real merit from a purely utili- 
tarian standpoint. 

On the other hand, there is some justification for the 
conclusion that railway officers have been too conserva- 
tive. It is a serious indictment of the railways that the 
replacement of hand cars with motor-operated vehicles 
received considerable of its initial impetus through the 
purchase of power units by the section foremen with their 
own money. In other words, it was left largely to these 
men to prove to their managements that the motor car 
was a source of real economy and an agency for efficiency. 

Sut that is now a matter of history. Once the advan- 
tages of this new agency for transporting men and 
materials was recognized, its use spread rapidly. This 
was a period of intensive development, during which 
the manufacturers made marked improvements in their 
products and the railways were in the process of expand- 
ing the application of the cars to many uses not originally 
thought of. For a long time, therefore, there was a 
ready outlet for the improved models as fast as they were 
brought out. 

However, as pointed out in the article on page 410 of 
this issue, the period of wholesale expansion in this field 
has been brought to a close, and henceforth purchases 
of new cars will be confined primarily to replacements. 
Does this mean the close of the period of development 
and improvement in motor-car design and _ utilization? 
The answer will depend on the enterprise of the manu- 
facturers and the courage and initiative of railway main- 
tenance officers. The newer motor cars must demonstrate 
their superiority over the cars now in service, and the 
users must be willing to recommend purchase if the im- 
provements are of a character that will justify replace- 
ments. The motor car has been such a vital factor in 
improved practices in maintenance of way operations 
during the last 25 years that it would be unfortunate, 
indeed, if progress were to stop now. 


BRIDGES 


There Is More to Work With Now 


HE last three years have tested the mettle of all rail- 

way officers, and none to a greater extent than those 
in charge of bridge maintenance ; for reduced appropria- 
tions have in nowise relieved them of their responsibility 
to safeguard traffic and to protect the structures in their 
charge against irreparable deterioration. However, it is 
seriously to be questioned whether the tasks imposed on 
bridge men during these trying times are any more for- 
midable than those which confronted men employed in 
similar capacities a generation or more ago. 

In the first place, the average condition of bridges in 
1929 was far better than at any previous time in railway 
history. The bridges of the present day reflect the ad- 
vance in bridge engineering, not only as to accuracy of 
design but also as to perfection of details. Replacement 
programs covering a period of 30 years or more had 
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definitely corrected the disparity between train loads and 
bridge capacities that followed as a result of the rapid 
increase in the weight of locomotives and cars that was 
set on foot in the late nineties. They have also eliminated 
the products of foolhardy and ignorant designers to 
which the bridge engineers of the larger roads fell heir 
during the period of rapid consolidation of small proper- 
ties. True, the days of increased loading are not yet en- 
tirely gone, but for the most part the problem today is 
that of making good deterioration rather than one of 
strengthening. But even where the matter of greater 
loads is involved, the bridge department today enjoys the 
advantage of a highly developed technic for the deter- 
mination of the strength and allowable loads that was 
not at its command in earlier years. 

But this is not all. The bridge forces today have very 
much more efficient tools and equipment with which to 
work. The oxy-acetylene torch, for example, reduces to 
a mere fraction the cost in time and effort that was once 
involved in cutting out parts of bridge members for re- 
pair or reinforcement. Likewise, the advantage of elec- 
tric welding in the application of new metal is too well 
known to require discussion here. However, to illustrate 
the advantages of modern methods, reference can be 
made to the practice of doubling up two old girder spans 
to produce a single span of greater strength. Before 
the advent of welded connections, the problem of pro- 
viding new sway and lateral bracing was sometimes so 
involved as to require that the girders he shipped to a 
fabrication shop for alterations—something that is en- 
tirely unnecessary today. 

Compare, also, the problem of reinforcing or repair- 
ing a bridge pier or abutment without the aid of rein- 
forced concrete, the use of the cement gun, modern 
grouting equipment or other materials and equipment 
that are now applied as conditions indicate! The present 
status of the wooden trestle also presents a far different 
picture than that confronting bridge men in the past. 
the fact that on most roads this particular type now 
comprises only a small proportion of the total bridge 
mileage being a measure of the reduction in the main- 
tenance problems presented. 

Without doubt many of the favorable conditions which 
are outlined above have been largely offset by curtail- 
ments in expenditures that have cut both forces and 
materials almost to the vanishing point. But it should 
he heartening to the officers of bridge maintenance to 
realize that in so far as safety is concerned the bridges 
are today in far better average condition than has been 
the case in many similar times in the past. 


THREE MONTHS 


How Much Work Can Be Done by December |? 


O say that autumn is the season when maintenance 
forces should prepare for winter is to make a time- 
worn comment. But it is many years since the railways 
have been confronted with circumstances of as serious 
import as those that concern the activities of the main- 
tenance of way department during the next three months. 
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Instead of his normal responsibility for a routine pro- 
gram to wind up the season’s work in preparation for a 
frozen roadbed and the advent of winter storms, the 
maintenance officer is now faced with three significant 
facts: (1) The properties are in a seriously depreciated 
condition, (2) funds for larger expenditures can be made 
available, and (3) less than three months of seasonable 
weather remain in which many operations can be con- 
ducted actively in most parts of the continent. What 
sort of program can he carry out? 

Experience gained during periods of labor shortage 
has taught many valuable lessons, among which none is 
more significant than that rail renewals can be carried on 
successfully during the winter months. The same com- 
ment applies also to the building up of battered rail ends 
and to the sorely needed renewal of frogs, crossings, etc. 
These essential items can therefore be dismissed from the 
most urgent list except in so far as it concerns their 
prompt inclusion in the program to insure an orderly 
delivery of material and, what is equally important, that 
the tracks are placed in such condition as to line and 
surface as to leave no doubt as to the protection of the 
new materials against damage. 

This suggests one of the most urgent items, that of 
surfacing, since it has a vital relation to the condition in 
which the tracks must be carried through the winter, and 
is one class of work that can be undertaken with a mini- 
mum of delay. Whether this should consist primarily 
of a general surfacing or of such ballasting projects as 
can be started promptly will depend in part on the ties 
available for the renewals that should be made as a part 
of any major surfacing operation. It is also influenced 
by the relative urgency of a general touching up of line 
and surface, and of the correction of conditions on those 
stretches of track in a more seriously run-down condition. 

Tie condition is recognized generally as having a more 
immediate influence on the safety of the track than that 
of any other single element of the structure, but in spite 
of this, there is an enormous accumulation of deferred 
renewals. Therefore, although the normal season for 
routine tie replacements is now over, there is still time 
to insert such ties as are in stock or can be obtained. 
And it would seem that the well-known objection to the 
placing of ties so late as to afford limited opportunity for 
them to become thoroughly bedded does not apply in the 
face of the emergent conditions that now prevail. 

With respect to bridges, buildings and water supply 
facilities, much the same considerations control; pre- 
cedence must be given to those items of work that can not 
or should not be done in cold weather. Winter imposes 
the least obstacles to bridge work; it is more of a bar to 
building operations, and still more so to water-service 
activities. But regardless of such general characteriza- 
tions, a suitable time should be found on the program for 
each item of work that ought to be done. 

It goes without saying that railway managements are 
well aware of the enormous volume of deferred main 
tenance that has accumulated during the last three years, 
hut it is only the maintenance officers of all ranks who, 
through their close daily contact with actual conditions, 
have the real picture of the serious deficiencies in upkeep. 
Therefore it is their duty to call attention to the true state 
of affairs and to propose programs of work to effect 
measurable improvements as quickly as possible. 
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How About the Motor Car? 


What is its useful life? 


ls Obsolescence a consideration? 


HAT determines the life of a motor 
car? To what extent 1s this influenced 
by imereasing cost of maintemsmnee 
with years of service? On what basis should 
cars be retired? Should cars now in storage 
he returned to service as the need for additional 
cars arises? Do the newer models possess ad- 
vantages that render older cars obsolete in the 
sense that they render a service sufficiently 
superior to outweigh the added investment 7 

Motor cars have been in use for a quarter of a cen- 
tury, but it is only within the last two years that the 
question of their retirement has become one of impor- 
tance. [ven now its full significance is not generally 
appreciated because it has been brought to the fore by a 
change in the status of motor car ownership that has 
taken place so quietly that its far reaching effect 1s not 
yet fully appreciated. 

For years, maintenance officers and others responsible 
for the work of men who must be moved over the line, 
had been looking forward to the time when their forces 
would be adequately equipped with motor cars; but with 
the unprecedented changes in organization brought on by 
the depression, this dream has suddeniy come true. Al- 
most before they knew it, maintenance officers have been 
placed in the position of being able to exercise some 
degree of discrimination in the assignment of the avail- 
able equipment, taking out of service the less efficient 
cars or those in less serviceable condition. However, the 
very fact-that there is now an opportunity to exercise 
judgment raises the question asked above and others 
equally pertinent. 

Because of the importance of this problem, a ques- 
tionnaire was addressed to the chief engineers or other 
ranking officers of 33 railways for the purpose of ascer- 
taining the true status of motor car ownership and the 
policies and practices now pursued with respect to some 
of the new issues that have been introduced. Replies 
were received from 25 railways with a total line mileage 
of 126,822 miles, over 50 per cent of the total for the 
United States. These roads own a total of 26,609 track 
motor cars, or an average of one for every 4.75 miles of 
line. Individual ownership ranges from one car to each 
2.5 miles on the Delaware, Lackawanna & Western, to 
one for each 5.9 miles on the Atchison, Topeka & Santa 
Fe, among the 25 roads from which data were obtained. 
(On the basis of these data, the number of cars owned 
by the roads of the United States, and exclusive of those 
owned by the railways in Canada, is approximately 
52,800, and represents an investment sufficiently large 
to warrant a close scrutiny of the economics of their use. 

One question that arises immediately in any analysis 
of the use of motor cars relates to the effect of age or 
service life on the cost of maintaining a car. The num- 
ber of cars owned by the reporting roads is sufficient to 
provide reliable data on this point, and the questionnaire 


Is Weight a Factor With the 
Small Gang of Today? 


developed a variety of replies. Only three roads re 
ported a direct relation between age and maintenance 
expenditures, most of the others giving other factors an 
influence. In the opinion of Earl Stimson, chief engi- 
neer maintenance of the Baltimore & Ohio, age is a fac- 
tor, but mileage governs; while L. C. Fritch, vice-presi- 
dent of the Chicago, Rock Island & Pacific, believes that 
mileage, care and the nature of the service are more 
important influences affecting the cost of upkeep, and 
that age enters only as it has a bearing on the cost of 
repair parts. A somewhat similar attitude was reported 
by E. EE. Oviatt, chief engineer of the New York, New 
Haven & Hartford, while G. W. Harris, chief engineer 
of the Atchison, Topeka & Santa Fe System, and C, T. 
Dike, chief engineer of the Chicago & North Western, 
express the opinion that age does not influence the cost 
of maintenance until after five or six years, depending 
on the mileage run, after which the cost increases with 
years of service. 


Depends Somewhat on Repair Policy 


The extent to which age affects maintenance is, of 
course, dependent in part on the repair policy observed. 
Thus, the practice of the Erie, as outlined by J. C. Pat- 
terson, chief engineer of maintenance of way, rather 
definitely fixes the repair costs and, if carried to the ulti- 
mate, will keep a car in service almost definitely. “Our 
experience,” says Mr. Patterson, “has been that the 
maintenance cost of motor cars increases from 5 to 10 
per cent each year for the first 3 years. During the 
fourth year it costs approximately 30 per cent, for it is 
our practice to give the cars a general overhauling every 
four years. This includes the renewal of pistons, piston 
rings, bearings, etc., as necessary. A car is then as good 
as new and will give four years more service with the 
usual light running repairs. At the end of the next four 
years it may require new cylinders, a cam case or crank 
shaft, or a set of axle boxes. Whatever it is, when the 
car is overhauled it is again mechanically perfect and 
ready for another four years service. In overhauling a 
car, up-to-date parts are installed throughout, with the 
result that the car is in reality as good as new after each 
overhauling.” 

A. A. Miller, engineer maintenance of way of the 
Missouri Pacific, is of the same opinion, stating that 
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“the life of a motor car probably may be divided into 
two phases; (1) that during which repairs are light, 
while all parts of the car are still unworn; (2) that dur- 
ing which repairs are comparatively heavy on account of 
wear. The first phase may last from two to six years, 
depending on the service in which the car is used and 
the care given it by the operator. The second phase may 
be extended almost indefinitely, if obsolescence is not 
considered, as every part of the car may, under some 
conditions, be renewed economically.” 

A more specific statement is made by L. H. Bond, 
engineer maintenance of way of the Illinois Central, to 
the effect that in the experience of that road the cost of 
operation increases at an average rate of about two per 
cent per year, and maintenance at about five per cent 
per year, while H. L. Worman, chief operating officer 
of the St. Louis-San Francisco, reports that maintenance 
cost increases about 10 per cent per year. E. A. Craft, 
engineer maintenance of way of the Southern Pacific, 
lines in Louisiana and Texas, states that the cost in- 
creases gradually for the first five years, following which 
it is fairly uniform. 


When Should a Car Be Retired? 


Thus, it is the experience of most railways, that the 
cost of operating a motor car increases with age, as well 
as with use, nature of service and/or the care it receives, 
and the diversity of these influences gives rise to the 
problem of determining when it is no longer profitable 
to keep a car in service. As an arbitrary basis for reach- 
ing a decision, 10 roads scheduled a car for retirement 
when the cost of repairing or of overhauling it amounts 
to an arbitrary percentage of the cost of a new car. On 
the Chicago & North Western, this is placed at 40 per 
cent, while on the Kansas City Southern and the Boston 
& Maine it is 50 per cent. It is 60 per cent on two roads, 
67 per cent on two others, and 75 per cent on two more. 
Obviously, there are deviations from such arbitrary 
bases. On the Rock Island, for example, age is consid- 
ered in connection with the cost of repairs, cars five years 
old being overhauled if the cost is not more than 60 per 
cent of that of a new car, while for cars 10 years old, 
this limit is reduced to 30 per cent, and it is contended 
that cars over 10 years old should be retired. On the 
Erie and one other road, in accordance with the policy 
of periodic overhauling previously outlined, it is said 
that the cost of repairs does not ordinarily warrant the 
replacement of a car unless substantially 100 per cent 
renewal is necessary by reason of accident. 

Mr. Bond reviewed this problem in considerable de- 
tail, stating that “no established rule governing the re- 
tirement of motor cars is followed by the Illinois Cen- 
tral, but the features given most consideration are age 
and the general condition of the car. The age of the 
car exerts an important influence on costs of operation 
and of maintenance. A period of 10 years has been 
assumed as the economical limit of service for a motor 
car. Approximately one-third of the cars we own exceed 
this limit, but this is fargely due to the unusual condi- 
tions which have prevailed for the last three or four 
years. 


A Surplus of Cars 


The abnormal conditions referred to by Mr. Bond 
have been responsible for the accumulation of a surplus 
of cars, only two of the roads reporting that they now 
have use for all the cars owned, while a third road has 
a surplus of only one per cent. This condition has been 
brought about primarily by a reduction in the number 
of gangs to be supplied with cars, but is explained in 
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part also by a temporary departure from previously ac- 
cepted practice governing retirements. For example, the 
Chicago & North Western, which has been retiring cars 
when the cost of overhauling exceeded 40 per cent of 
the cost of replacement, has found it necessary to carry 
some cars beyond this limit during the last two or three 
years. 

Thus, there is now imposed what for most mainte- 
nance officers is an entirely new problem, that of deter- 
mining what cars should be slated for withdrawal fron: 
service, whether for storage awaiting future use or for 
retirement. In meeting this problem, the Kansas City 
Southern follows a rather unusual plan of assigning 
some of the extra cars to section gangs to serve as 
standby units to meet emergency needs. 


Age Is Not the Only Consideration 


In determining what cars are to be stored, seven roads 
advise that age is the primary consideration, an exception 
being made on the Southern Pacific, lines in Louisiana 
and Texas, with respect to cars especially suited to par- 
ticular classes of service. W. H. Penfield, engineer 
maintenance of way of the Chicago, Milwaukee, St. Paul 
& Pacific, Mr. Bond, and W. H. Kirkbride, chief engi- 


Push-to-start Section Cars Have Sent Many a Man to the Hospital 


neer of the Southern Pacific, Pacific System, state that 
the condition of the car is also taken into account, and 
for reasons of safety, Mr. Kirkbride has also arranged 
for the withdrawal of side-load cars from service, while 
W. J. Backes, chief engineer of the Boston & Maine re- 
ports the storing of direct-drive cars. M. H. Doughty, 
engineer maintenance of way of the Lackawanna, and 
Mr. Miller, contend that condition rather than age should 
be the criterion, although Mr. Miller adds that the ma- 
jority of the cars withdrawn from service on his road 
are more than 10 years old. The Erie has withdrawn 
only obsolete cars from service. 


Will They Be Returned to Service? 


How many of the cars now in storage will be returned 
to service? Obviously, no positive answer can be given, 
but most of the railway officers replying to the question- 
naire offered statements of general policy with respect 
to this problem. Eight indicated an intention to restore 
surplus cars to service as need for them arises. But it 
is also apparent that not a few of the cars will have to 
be repaired before they can be placed in service, and 
that the cost of making such repairs will be a determin- 
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ing factor in the disposition made of them. Also, in not 
a few instances, it is being found that these cars have 
been “robbed” to obtain repair parts for cars in use. 
One officer estimates that only 50 per cent of the sur- 
plus cars on his road will eventually be returned to serv- 
ice; another is of the opinion that he has an ample sup- 
ply to meet his needs for the next two or three years. 

On the other hand, reports from six roads indicate 
that the number of cars now in storage is not neces- 
sarily sufficient to meet the needs of the immediate fu- 
ture, three roads, for example, pointing to a well-defined 
need for new inspection cars. One officer expresses the 
definite intention to purchase new cars rather than to 
restore old ones to use, while another says, “As financial 
conditions permit, we anticipate buying new cars which 
are lighter in weight, are more economical to operate and 
have a draw-bar pull equal to or greater than the older 
type of section motor cars.” 

A more detailed presentation of this viewpoint is of- 
fered by another officer: “We have kept enough cars 
in fair condition to meet our requirements ; but changed 
conditions on branch lines on which we will have very 
small gangs for some time, finds us with section cars 
that are too heavy to be handled by the number of men 
required. When buying, we should buy light cars for 
branches, and move the heavy cars to the main lines 
where we have more men, retiring the oldest of the cars 
transferred and using the good parts to further the life 
of similar cars.” 

Another officer concurs in this opinion as follows: 
“As a matter of economy, I believe that it would be bet- 
ter to purchase new cars, and the cars that we will need 
will be the lighter cars, such as the one-man inspection 
type and cars designed for the use of small gangs.” Still 
another says, “The recent trend is toward the use of 
maintenance patrol cars of lighter weight for smaller 
gangs. 


Are Better Cars Available? 


To justify the retirement of an old car for reasons 
other than excessive operating or repair cost, it is neces- 
sary to show that the new car is better than the old one, 
that it possesses advantages with respect to economy of 
operation and upkeep and/or as to its adaptability to a 
given type of service or a variety of services, that are 
not possessed by the car it is intended to replace. In 
other words, the new car must render the old car obso- 
lete. Inquiry of the railways concerning this point 
showed that only 3 of the 25 officers replying felt that 
new cars possessed no particular advantages over the 
older cars now in service, one of them adding, however, 
that it was the practice of his road to replace parts when 
it could be demonstrated that new accessories were defi- 
nitely superior. On the other hand, 17 concur in the 
opinion that the new cars are superior. Thus, Mr. Dike 
says: “There appears to be no question but that these 
lighter and more specialized cars are more economical 
to operate, have a wider range of use, and are more 
adaptable to the needs of railway maintenance work than 
the older cars.” 

Likewise, according to Mr. Bond, “The newer cars 
now being offered by the motor car manufacturers pos- 
sess definite advantages from the standpoint of economy 
in fuel consumption, safety of operation, ease of handling 
and a wider range of use, and these features will justify 
serious consideration of the purchase of new cars rather 
than the setting up of a program of reconditioning the 
old and somewhat obsolete cars which have now been 
set aside because of reduced forces.” 

In the opinion of Mr. Kirkbride, “The newer types of 
car possess advantages from the standpoint of fuel con- 
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sumption, safety of operation, etc. There is a larger 
variety in the manufacture of newer types of cars which 
permits a car to be selected for the particular use in- 
tended.” Mr. Fritch concurs in these opinions except 
as regards safety, believing that the newer cars do not 
possess any particular advantages in this respect except 
that arising indirectly from their decreased weight. Mr. 
Miller also qualifies his affirmative opinion with the com- 
ment that “the newer types of cars have some advantages, 
the principal one is perhaps ease of handling. I would 
not say that the newer cars permit of a wider range of 
use, so far as individual types go. In fact, an increase 
in the number of types available to fit different conditions 
of service has led to the restriction of the range of use 
for any one type.” 


What of Obsolescence? 


Is obsolescence a factor to be considered? The officers 
of two railways say, no. Two others, one of whom re- 
ports that his road owns very few old cars, state that it 
is not yet a factor of any consequence. On two other 
roads, obsolescence is considered only as it affects the 
readiness with which repair parts can be obtained and the 
expense so incurred. Mr. Miller states that it has been 
given consideration in selecting cars for retirement on 
the Missouri Pacific only in the case of certain types 
in which safety was involved. On the other hand, eight 
other railway officers attach some importance to obso- 
lescence, although in some cases the subject has as yet 
little more than an academic significance. 

Mr. Harris finds that cars built prior to 1920 are more 
or less unsatisfactory as to design and safety features 
and states that these factors are taken into account in 
decisions as to retirements. Mr. Stimson reports that 
obsolete cars are not given general repairs and are re- 
tired as soon as they cannot be kept in operation with 
minor running repairs. The Chesapeake & Ohio esti- 
mates that depreciation due to obsolescence is equal to 
the annual repair cost, and both charges are included to- 
gether with interest and taxes when estimating the return 
on the investment. 

According to Mr. Dike, “Obsolescence is an important 
factor in the retirement of motor cars and may be the 
determining factor, as there is no economy in operating 
an obsolete car which is not adapted to the work to be 
done, even though it may be in good physical condition. 
Its continued use may result in an excessive loss of man- 
hours or involve hazardous conditions far in excess of 
the cost of new equipment.” 

Mr. Backes expresses the view of many when he de- 
clares that direct-drive, push-to-start cars are obsolete. 
He considers obsolescence a governing factor in deter- 
mining what cars are to be retired. Mr. Bond states 
that “the question of obsolescence is always taken into 
consideration in determining the retirement of motor 
cars, but it is not the controlling factor, as consideration 
is always given the condition of the car and the cost of 
operation and maintenance.” 


How Many Cars Are Out of Date? 


It is apparent from the above that some thought has 
been given to the matter of obsolescence, that in some 
cases it is exerting a measure of influence in the retire- 
ment of old equipment, and that it may assume greater 
importance with respect to the eventual disposition of 
cars that the railways now have in storage. But just how 
much of a factor has it been up to this time ? 

A decisive answer to this question is afforded by an 
analysis of the data on car ownership obtained in the 
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answers to the questionnaire. Of the 26,609 motor cars 
owned by the railways that made complete returns, 21,342 
are more than 5 years old, 9,495 are more than 10 years 
old, and a total of 3,594 have attained the mature age of 
more than 15 years. These significant figures are pre- 
sented more concretely in the following table: 
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Cars less than 5 years old....... 5,267 19.8 10,500 
Cars over 5 and up to 10 years old....11,847 44.5 23,500 
Cars over 10 and up to 15 years old... 5,901 22.2 11,700 
Cars over 15 vears old... ... 3,994 13.5 7,100 
Total ve---.26,009 100.0 52,800 


To develop the full significance of these figures, let 
us compare the track motor car with the automobile. 
Both were brought into being by the advent of a com- 
mercially practical internal-combustion engine, and de- 
velopment in the two fields was carried on concurrently. 
Yet the tabulation of the ages of the flanged-wheel 
equipment given above shows a condition drastically dif- 
ferent from that which prevails with respect to rubber- 
tired vehicles. It might be assumed; of course, that the 
automobile has been subjected to more drastic changes 
in design than the motor car. But is this true? 

Basically, the automobile of today is the same machine 
that it was 20 years ago, embodying a multiple-cylinder, 
four-cycle gasoline engine mounted under a front-end 
hood with the crank shaft on the longitudinal center line 
of the car, a sliding gear shift and friction-clutch trans- 
mission, and a propeller-shaft drive to a floating-axle and 
differential-equipped rear end. The reason that a rare 
specimen of the vintage of 1913 is in no way comparable 
with the automobile of 1933 lies not in any radical de- 
velopment but rather in the refinement of design and 
perfection of detail that have occurred since that time. 


Motor Car Not So Standardized 


Flanged-wheel equipment has never attained the de- 
gree of standardization that has taken place in rubber- 
tired vehicles. The choice offered the purchaser of 
motor cars with respect to number of cycles, position and 
arrangement of cylinders, and methods of cooling and 
lubrication in the engine, and with respect to an even 
greater variation in transmission systems has long since 
ceased to prevail in the case of automobiles. This state 
of affairs has prevailed since the advent of motor car 
manufacture, and there is little evidence of any trend 
toward standardization. Each manufacturer has con- 
tinued his development work along distinctive lines, mak- 
ing changes in design that are just as marked as those 
occurring in automobiles, insofar as the two fields may 
be definitely compared. 

A track motor car of 1913 is therefore as much out of 
date today as the automobile built the same year. In 
spite of this, as has been shown, the average age of the 
track motor cars in use is much greater than the average 
age of automobiles, yet an automobile as old as some of 
the track motor cars still in use is a curiosity. 

There are, of course, many explanations for this sit- 
uation; the track motor car is a simpler machine, it does 
not have a body so prone to extreme shabbiness with 
age, and the railway has facilities for the economical 
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overhauling and replacement of parts not possessed by 
private owners of highway vehicles. But have the rail- 
ways been justified in gomg to the extreme in keeping 
older motor cars in service, simply because they have 
had the facilities that make it possible ? 


What Are the Deficiencies of the Older Cars? 


Just how much out of date is a car 15 years old, or 
one that is 10 years old? This can be shown by compar- 
ing such a car with one now being built. Such a com- 
parison will show that a motor car 15 years old may or 
may not, for instance, be equipped with roller bearings 
on the axles. At any rate, if it was so equipped when it 
was built, the bearings were not designed to take end 





Careful Operation and Painstaking Daily Attention Kept this Car 


in Good Condition for Many Years. But Hasn't it Outlived its 


Usefulness? 


thrust and were not provided with sleeves to protect the 
axles against wear. Improved types of anti-friction bear- 
ings are to be found only on cars less than 10 years old. 
Likewise, cars more than 13 years old, and many not so 
old, are without anti-friction bearings on the engine 
crank shaft. Furthermore, section cars built prior to 
1923 were not equipped with safety rails or effective 
tool trays ; consequently, any older cars now so equipped 
have had them applied either incident to an entire re- 
building of the body, or in such manner as these essen- 
tials for safe operation could best be applied to a body 
that was not designed with these requirements in mind. 
Extension lift handles, when found on cars more than 
eight years old, have been added as an after-thought. 
Rail skids are another development of only about seven 
or eight years’ standing, and have been applied as stand- 
ard equipment on light section cars only within the last 
three years. 

Important as are these various features that have now 
hecome standard equipment on practically all new cars 
to which they apply, they comprise developments that are, 
after all, merely incidental to the general improvement in 
motor car design and construction. However, because 
refinement in design is a progressive process, it is not 
possible in most cases to fix definite dates for partic- 
ular improvements. As a case in point, carburetors, 
magnetos and timers have been improved by reason of 
development work in the motor car industry as well as in 
the automotive field, with a resultant advancement in re- 
liability, fuel economy and lower maintenance expendi- 
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tures. Under the same category must be placed those 
improvements in the design and construction of fuel 
tanks, and of feed lines and their fittings, which have 
resulted in longer life, insurance against breakage and 
lower maintenance expense. 


Refinements in Design 


But considerable of the progress in motor car con- 
struction is even more intangible. This relates partic- 
ularly to improvements in the engines, which, in general, 
must be classified as refinements in design. Among the 
more specific developments in this field are the use of 
higher compression ratios and higher speeds, and the 
application of materials that permit of lighter construc- 
tion. In water-cooled engines, the use of aluminum for 
the hopper is a means to this end, while in an air-cooled 
engine recently adopted by one manufacturer, the speed 
and compression ratio are distinct departures from gen- 
erally accepted motor car practice. 

‘These and other improvements have been responsible 
for better performance and increased power, without in- 
crease in size. For example, the result of improvements 
made by one manufacturer is shown in the following 
table of brake horsepower for two engines of the single- 
cylinder, two-cycle type, both of which had 334-in. bore 
and 3'4-in. stroke. 


B..P? AL, Old Engine New Engine 
1500 5:32 ho. 8.1 hp. 
1150 5.25 hp. 6.4 hp. 


Further than this, the new engine shows far less re- 
duction in torque with reduction in speed than the old 
one. It is also of particular interest that this improve- 
ment was made in an interval of only about six years. 
A measure of progress over a greater period is afforded 
by comparing the power developed by the two engines 
above with a two-cycle engine placed on the market in 
1916, which, although having a 4¥3-in. bore and 5-in. 
stroke, developed only 6 horsepower at 600 r.p.m., the 
normal operating speed. 

Power transmission is another field in which improve- 
ments have been made. Although belt, chain and fric- 
tion-dise drives have been applied to motor cars for many 
years, the demand for cars with direct-connected engines 
has continued until the last few years. More recently, 
the four prevailing methods of obtaining free running 
that are employed in all but certain types of heavy-duty 
cars, namely, the sliding engine base, the friction disc, 
the swinging counter shaft and the friction clutch, have 
been perfected to such a degree as to render the direct- 
connected car obsolete for most purposes. 


Other Details 


In the frame, the trend has been from all-wood con- 
struction to the combined use of steel and wood, all steel, 
alloy-steel tubing and in some instances to aluminum 
alloys. But the greatest advance has occurred in the 
development of designs that assure a more effective 
utilization of the structural material employed, thereby 
effecting a pronounced reduction in weight without loss 
of strength. Saving in weight has been obtained also by 
building tool trays of sheet metal or of a laminated metal 
and wood construction. Rail skids, only recently a nov- 
elty, are now provided as standard equipment on not a 
few cars. In the case of axles, there has been a well- 
defined trend toward the use of steels providing higher 
elastic limits without loss of ductility. 

Development on the part of the manufacturers has 
also resulted in a wider selection in the choice of wheels. 
The wooden-center wheel retains a considerable popu- 
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larity because it obviates the necessity for insulation, al- 
though, because of their lower cost and because of spe- 
cial features of certain newer designs, metal wheels are 
rapidly gaining favor. Among innovations offered are 
demountable wheels, demountable tires, and aluminum- 
center, steel-tired wheels. 

Safety has been advanced still further in the newer 
cars through improvements in brake construction. Under 
this head, mention may be made of improved facility for 
adjustment, application of brake power to all four 
wheels, and renewable cast iron as well as aluminum 
brake shoes. Greater safety is assured in foot-operated 
designs by a form of brake pedal that cannot be fouled 
by tools or other objects lying on the deck. In other 
cars, the requirement is met by employing a brake lever, 
which in some cases may be locked when the car is 
stopped. In one make of car, a single lever is employed, 
both to apply and release the brakes, and to release and 
apply the tension of the belt drive. 


New Cars Weigh 40 Per Cent Less 


Considered individually, these various refinements ex- 
cite little more than academic interest, although taken 
collectively, they represent a marked improvement in the 
motor car as a finished product. But of even greater 
significance is the fact that these various improvements 





A Car with a Home-Made Body Is a Poor Substitute for a Real 
Heavy-Duty Inspector Car 


have made it possible for the manufacturers to carry out 
a development during the last two or three years that has 
a most important bearing on the obsolescence of many 
motor cars now in service. 

The drastic curtailment of maintenance of way ex- 
penditures during this period has impossed the necessity 
for marked changes in organization that have given rise 
to wide variations in the size of section gangs—from, 
say, six men in the active season to only one or two men 
in the winter. This means that a section foreman must 
have a car that will haul a full gang, but that he can 
readily operate and take off the track by himself when 
necessary. This situation has been met by the manufac- 
turers through the introduction of new section cars that 
have an entirely different ratio of load-carrying capacity 
to lifting-weight than the older cars. The drastic nature 
of this change is shown by the fact that a new car 
brought out by one manufacturer weighs only 525 Ib. 
compared with 1,060 Ib. for the older model, while an- 
other company is building a car weighing 635 Ib. as 
contrasted with 1,000 Ib. for an earlier type. The in- 
fluence of these new light cars on the efficiency of section 
gang work has been referred to in some of the state- 
ments quoted in this article. What it means to the fore- 

(Continued on page 417) 
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Deteriorated Concrete 


Specifications for the 
patching, restoration or encasement 


of a structure are prepared by A. R. E. A. Committee 


OMPREHENSIVE specifications for the repair 

of concrete are given in a report that was pre- 

sented by the Committee on Masonry of the 
American Railway Engineering Association at the last 
convention. These specifications apply to repairs to 
concrete, such as patching, restoration and the encase- 
ment of a structure or part of a structure, made neces- 
sary or advisable by causes other than foundation 
failure or overload. The report advises that engineering 
plans should be made where the strengthening of the 
structure is involved. These specifications, which were 
prepared by a sub-committee of which A. C. Irwin, 
Portland Cement Association, was chairman, are re- 
produced below: 


General 


Conditions causing or contributing to deterioration, 
including faulty drainage, shall be corrected where 
practicable. If impracticable to correct inadequate 
drainage to prevent saturation of the concrete where 
it will be exposed to freezing and thawing, the part of 
the structure so exposed shall be made water-tight by 
replacing honeycombed and unusually porous portions 
and/or by densification and filling of the cracks by 
methods satisfactory to the engineer. 

Water-tight surface coatings will not be accepted 
unless protected in such a way that water may not 
collect behind them and freeze. Loose and deterio- 
rated concrete shall be removed to a depth sufficient 
to expose sound concrete for a bonding surface. Thin 
or feathered edges shall be avoided and the boundaries 
of the area to be restored shall be cut square or under- 
cut preferably to a depth of not less than one inch. 
Abrupt changes in the thickness of concrete patches 
or encasements shall be avoided. 


Materials 


* The materials used shall conform in physical prop- 
erties to the specifications for Portland Cement Con- 
crete, Plain and Reinforced, of the American Railway 
Engineering Association. The aggregate and cement 
for patching or partial encasement shall be selected 
to produce a color that will conform as nearly as prac- 
ticable to that of the old concrete. 

The water-cement ratio of the new concrete shall 
not exceed six gallons per sack of cement and a lower 
water-cement ratio shall be used if practicable. The 
consistency of the concrete shall be such as to permit 
of the maximum compaction. 

Reinforcement shall consist of mesh and/or bars, 
and where dowels or anchor bolts are used it shall be 
securely fastened to them. The sectional area of steel 
reinforcement, where used, shall be not less than 0.3 
per cent of the average sectional area of the new con- 


crete. Where the work extends around corners, the 
reinforcement shall not be less than 0.6 per cent of the 
section of the concrete at the corner. Laps at corners 
shall be carried far enough along the adjoining faces 
to develop by bond in each face the full strength of the 
reinforcement, or positive mechanical anchorage shall 
be provided that will make the reinforcement con- 
tinuous without loss of tensile strength. 

Reinforcement in the old structure that is to be in- 
cluded in the repair work shall be thoroughly cleaned 
and any important reduction in area shall be replaced 
with additional reinforcement. All reinforcement in- 
volved in the repair work shall be completely embedded 
in new concrete and shall not be less than one inch 
from the surface of concrete that will be subjected to 
severe exposure, 


Anchorage 


Where it is impracticable to secure a good natural 
bond between new and old concrete or where tension 
or shear at the bonding surface will be a principal 
stress, the integrity of the action of the new concrete 
with the old shall be assured by dowels and/or expan- 


’ sion bolts of sufficient size, number and embedment to 


develop the strength of the new concrete in combina- 
tion with its reinforcement, if any. 

Dowels and expansion bolts shall be set after the 
bonding surface is exposed. Any space in the old con- 
crete around dowels or anchor bolts shall be filled 
with cement mortar rammed into place or by grouting. 
The concrete surrounding dowel holes shall be kept 
thoroughly wet for a period of at least one hour prior 
to packing or grouting. Anchors so packed shall be set 
at least two days prior to the attachment of reinforce- 





Reinforcing Frame Assembled and Anchored in Place, Preparatory to 
Applying a Jacket of Concrete to an Old Pier 
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ment to them or to the placement of concrete, and shall 
not be disturbed during that time. Dowels, approved 
expansion bolts, or other anchorage shall be used where 
necessary to hold the reinforcement in place. 


Preparation of Bonding Surface 


The bonding surface shall be rough and clean. Loose 
particles, dust and dirt shall be removed by vigorous 
brushing with wire brushes, sand blasting or otherwise, 
prior to the application of new material. Oil or a film 
of any sort that may reduce the bond of the new ma- 
terial to the old concrete will not be permitted. 

The bonding surface shall be maintained constantly 
wet for a minimum of one hour prior to the application 
of new material. After the wetting period, sufficient 
time shall be allowed to elapse, or special means used, 
to remove all surface wetness and to produce a damp 
surface that is slightly absorptive. The fresh material 
shall be applied when this condition is attained. In no 
case shall fresh material be applied to a dry surface. 


Application of New Concrete 


(a) Bonding Coat (hand work). The first or bond- 
ing coat shall be composed of one part cement to one 
part of sand. ‘The mortar for bonding coats shall be 
of plastering consistency and shall have been mixed 
from one-half to three hours (depending on the tem- 
perature and humidity) prior to using, but shall be 
plastic at the time of application. Water shall not be 
added to retemper the bonding coat mortar. The bond- 
ing coat shall be applied to a thickness of approximate- 
ly '4 in. immediately prior to the placing of the body of 


the new concrete. It shall be projected or splattered 
against the prepared surface with force and shall not 
be troweled, screeded, or disturbed until the next layer 
of new concrete is applied. 

(b) Built-up Patch—Overhead, Vertical or Steep 
Surface. Successive layers of concrete shall be applied, 
if practicable, while the preceding one, including the 
bonding coat, is still plastic, and until the requisite 
amount of concrete is applied. If necessary to prevent 
sloughing of an already applied layer, the latter may 
be allowed to harden in place until it has acquired 
sufficient strength to hold the next layer, but in this 
event the next layer shall be applied as for a bonding 
coat. The cavity may be overfilled and brought to 
approximate surface by hammering or pushing on a 
board in contact with, and extending beyond the patch. 
Iixcess concrete shall be carefully removed with a 
sharp tool and the patch brought to the required sur- 
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face by patting with a wood float or trowel. Heavy 
troweling or working of the finished surface will not 
be permitted until the concrete has acquired sufficient 
stiffness to prevent disturbance of its original position 
below the surface troweled. All troweling and/or 
floating of the plastic surface shall be lightly done so 
as to limit its effect as far as possible to the surface. 

(c) Built-up Patch—Horizontal Top Surface.  Fol- 
lowing the application of the bonding coat, the con- 
crete shall be rammed into place until the cavity is 
overfilled. The patch shall then be further consoli- 
dated by hammering on a board in contact with but 
extending beyond the patch. This shall be repeated 
prior to initial set of the cement. [Excess concrete shall 
be carefully removed with a sharp tool so as not to 
drag the surface and the final finishing accomplished 
by patting and light troweling. 

(d) Packing in Forms. Where restoration or en- 
casement is accomplished by ramming the new con- 
crete between forms and the old surface, the forms 
shall have sufficient strength to withstand the pressure 
of the new concrete without yielding appreciably. If 
possible, the new concrete shall be placed in layers, 
each rammed solidly into place while the preceding 
layer is plastic. In any case the new concrete shall 


Above.—A Viaduct Pedestal After Removing Defective Concrete 
Down to Solid Material Which Has Been Covered With Wire Mesh. 
Left.—The Same Type of Pedestal After Being Restored 


completely fill the space provided and present a surface 
identical in location with the original. Vibration of 
the forms in lieu of ramming is subject to approval of 
the engineer. Vibrators shall preferably deliver not 
less than 3,000 impulses per minute. 


Cement Gun Work 


Cement-gun concrete shall be a mixture of one part 
of Portland cement and approximately three parts of 
sand free from particles 4 in. and over in size. The 
amount of sand shall be based on dry, loose measure- 
ment but shall have not more than eight per cent by 
weight of moisture when mixed with the cement. The 
sand and cement shall be mixed thoroughly before be- 
ing put into the hopper of the cement gun. 

The air in the cement gun shall be maintained at 
a uniform pressure, which shall be not less than 35 Ib. 
per sq. in., during the placing of the mixed material. 
This pressure shall be increased for horizontal delivery 
distances exceeding 100 ft. and for vertical distances 
exceeding 25 ft. The water pressure shall be not less 
than 25 lb. per sq. in. more than the air pressure. The 
nozzle of the gun shall be directed as nearly as possible 
at right angles to the working surface and shall be 
held at a distance of two to four feet from this surface. 
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A sufficient number of coats of concrete shall be ap- 
plied to obtain the required thickness but not less 
than two coats shall be placed. The thickness of each 
coat shall be such that it will neither slough nor de- 
crease the bond with the preceding coat. At least two 
hours shall elapse between the placement of succeeding 
coats. Shooting strips shall be used to obtain true 
lines, corners and surfaces, but the final or flash coat 
shall not be troweled or worked in any manner. 

The surface of all new concrete shall be kept from 
becoming dry for a period of at least seven days be- 
ginning immediately after placement, except where 
high-early-strength concrete is used, in which case the 
curing period may be shortened as determined by the 
engineer to that which will produce equivalent strength. 

Repair work shall not be done in freezing weather 
unless properly protected or until the old structure is 





Removing Defective Concrete With Pneumatic Tools 


free from frost. The new concrete shall have a tem- 
perature when placed of not less than 50 deg. F. or 
more than 120 deg. F. and shall be kept at a temper- 
ature not lower than 50 deg. F. for not less than 72 hr. 
after placing, or until the concrete has thoroughly 
hardened. 

Where the repair work consists of encasement, defi- 
nite provisions, satisfactory to the engineer, shall be 
made at the time the work is being done for the pre- 
vention of the subsequent entrance of water between 
the old and the encasing concrete, particularly where 
the water will be subject to alternate freezing and 
thawing temperatures. 


How About the Motor Car? 


(Continued from page 414) 


man to have a motor car of such weight that he can oper- 
ate it with the knowledge that he can safely and quickly 
remove it from the track by himself is too well under- 
stood by maintenance men to require elaboration here. 
The current trend in the reorganization of maintenance 
forces has had an entirely different effect on the large 
gangs, in that the tendency to make the system or the 
district rather than the ‘division the basis of operations, 
has tended to make these gangs larger rather than small- 
er. As a consequence, the requirements of the so-called 
extra-gang or heavy-duty motor cars have become much 
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more exacting. Development in this field has followed 
along entirely different lines from those followed with 
the light or standard section car. In the first place, the 
engines are now almost exclusively of the multiple-cyl- 
inder, four-cycle type with force-feed lubrication. Some 
of these models are provided with an improved friction- 
disc transmission, but most of the manufatturers have 
adopted the automobile-type engine with automobile-type 
transmission. One of the most recent developments hav- 
ing to do with the transmission is the introduction of an 
independent reverse mechanism that makes all three for- 
ward speeds available for movement in either direction. 
The result of all these improvements is a unit of equip- 
ment that is much better adapted to the varying require- 
ments of such classes of service as extra-gang work 
where the demand ranges from a maximum draw-bar 
pull for hauling trailed loads to the prompt movement of 
men to and from their work, with the added possibility 
of the power operation of tools from the engine. 

While the trend of power equipment and transmission 
for inspection and other light-weight cars has followed 
closely that observed in light or standard section-car de- 
signs, developments have also taken place in these lighter 
cars, particularly those intended for inspection service, 
which have removed all trace of resemblance to their low- 
ly ancestors, the hand speeder and the hand-car mounted 
engine. The modern light inspection car is an efficient 
vehicle, designed for comfortable riding and so light in 
weight as to offer no problem in its quick removal from 
the track. The problem of obsolescence, as it relates to 
heavy-type “official” inspection cars, is not so much that 
of replacing existing inspection cars, although there are 
no doubt some still in service that resemble a “switch 
shanty on a push car,” as that of supplanting special- 
train service with the commodious, comfortable and ade- 
quately-powered cars now available for inspection trips. 

Twenty-five years of co-operation between the manu- 
facturers and the railways have brought about the thor- 
ough establishment of an efficient agency to supplement 
regular train operation in the transportation of men and 
materials employed in “company work,” and development 
in the later years of this period has served more and 
more to replace train service by this newer agency. But 
progress cannot stop, and just as the railways are finding 
that they must recast their ideas concerning equipment 
for the conduct of revenue service, so also is it necessary 
that they avail themselves of improvements of demon- 
strated value in these smaller types of flanged-wheel 
equipment, if they are to conduct their maintenance of 
way operations with the efficiency that the conditions of 
today demand. 





Chesapeake & Ohio-Pere Marquette Train at the Fort Street Station, 
Detroit, Mich. 
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Large Water 


reating Plant 


Facility of Chicago & North 
Western at Clinton, lowa, is 
built for automatic operation 


By R. E. COUGHLAN 


Supervisor of Water Supply, Chicago & 
North Western, Chicago 


General View of the Interior of the Operating Room of the Treating Plant 


WATER-TREATING plant with a capacity of 
2,500,000 gal. in 24 hr., recently placed in serv- 
ice by the Chicago & North Western at Clinton, 

Iowa, embodies a number of distinctive departures from 
usual design and practice. It is especially noteworthy 
by reason of the electrical control apparatus that has 
been provided to insure a thorough co-ordination of the 
various operating functions, with the result that the 
process is substantially automatic. The plant is also 
the first one of the continuous type in which agitation 
is effected by the release of compressed air in the treat- 
ing tank, and it is also unique in the provision made for 
the recirculation of a portion of the sludge for the pur- 
pose of expediting sedimentation and to insure more 
complete utilization of the chemicals. 

Prior to the construction of this plant, raw water 
from the Mississippi river was provided for locomotive 
use without treatment. Two eight-inch electrically 
driven centrifugal pumps, stopped and started automati- 
cally with the aid of Mercoid switches, delivered water 
through a 14-in. pipe line about a mile long to two 80,- 
000-gal, steel tanks at the local engine terminal, at an 
elevation about 70 ft. higher than the pumps, whence 
a 14-in. pipe line delivered water, in turn, to the loco- 
motive water columns that serve trains at the passenger 
station. 


Need for Treatment Shown 


Samples of the natural water taken over a period of 
12 months showed the following analyses in grains per 
gallon: 


3.92 to 4.36 
2.10 to 3.42 


Carbonate of lime....... 
Carbonate of magnesia......... 


Sulphate of magnesia.................... asec 08) tO 2:87 
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19.68 to 624.27 
414 to 11.99 
27.52 to 640.70 


Suspended solids........................- 
Incrusting solids...... 
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While the content of incrusting solids is of an amount 
offering opportunity for appreciable improvement in 
the quality of the water for boiler purposes through 
treatment, the fact that the volume of suspended solids 
is high at some seasons of the year led to a thorough 
study of the relative benefits of filtering the water, as 


compared to complete softening. However, the inves- 
tigation resulted in a decision to install a plant for the 
treatment of the water with lime, soda ash and sodium 
aluminate, and utilize the two centrifugal pumps for the 
service delivery of the soft water. 

The water is treated in a tank 20 ft. high, mounted 
on a crushed stone foundation, that has two walls, one 
30 ft. in diameter and the other 60 ft. in diameter, thus 
providing an inner chamber of 100,000 gal. capacity 
and an outer chamber of 300,000 gal. capacity. A Lane 
Central vertical turbine was installed over the existing 
intake sump delivering the raw river water directly into 
the bottom of the inner tank which serves as the mixing 
and reaction tank, and as the pump has a capacity of 
100,000 gal. per hr., approximately an hour’s reaction 
time is afforded before the mixture of water, sludge 
and chemicals reaches the top of the tank where it en- 
ters a large overflow line that delivers it to the bottom 
of the outer tank. Clarification takes place in this outer 
tank as the water slowly rises to the top where it leaves 
the tank through a Snoco clear-water take-off, which 
is connected with the suction side of the two old cen- 
trifugal pumps that deliver the water through the serv- 
ice system. 

In place of mechanical agitators, the mixing and re- 
action chamber is provided at the bottom with two com- 
plete rings of 1-in. pipe that discharge compressed air 
at the rate of 40 cu. ft. per min. and a maximum pres- 
sure of 40 Ib. per sq. in. through 1/16 in. holes on the 
under side. This compressed air is delivered from an In- 
gersoll-Rand Type 30 vertical duplex single-stage single- 
acting air compressor driven by V-belts from a five- 
horsepower motor. 


Recirculate Sludge 


Sludge is discharged from the outer tank through 
three complete rings of four-inch perforated piping 
which are installed in the bottom of the tank. Each 
ring has a header line terminating in a quick-opening 
valve, located outside of the steel tank directly over 
the sludge sump in the operating room whence the 
sludge discharges into the sewerage system. However, 
each of the sludge discharge lines is connected directly 
by means of a two-inch line to a small Cameron motor 
pump by means of which sludge is returned at the rate 
of 30 gal. per min. to the inner tank with its point of 
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Embodies 


New Features 


discharge close to the point where the raw water is de- 
livered. The pump is provided with an open type im- 
peller designed especially to handle such material as 
lime sludge. The pump and motor are built as a single 
unit on a common shaft, thus reducing the number of 
revolving parts, eliminating the need of couplings and 
reducing by 50 per cent the number of bearings neces- 
sary. 

The object of this recirculation of sludge is to provide 
small particles of solid matter that serve as nuclei for 
the formation of floc of precipitated matter and thus 
facilitate clarification. In addition it affords oppor- 
tunity for further utilization of unexhausted chemicals 
that may be discharged in the sludge. 


Chemical Application 


The chemicals are mixed in a variable-rate chemical 
tank, with a 2-B head chamber, furnished by the Inter- 
national Filter Company. This tank is equipped with a 
Telechron electric recording gage which operates di- 
rectly off the float pot of the head chamber, connected 
directly to the venturi meter. This gage gives the rate 
of flow of the water going into the plant at all times as 
well as a meter reading for any definite number of 
hours. The sodium-aluminate is introduced by a Type 
P dry feeder manufactured 
by the National Aluminate -+—— 
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This provides for the automatic stopping and starting 
of all the motors by a pressure control switch, which is 
actuated by a variation of 12-in..in the water level in 
the outer chamber of the treating tank. However, the 
control is synchronized so that the various motors are 
stopped and started in a predetermined sequence. 

Thus, the plant is designed to fulfill the following 
operating requirements: The chemicals are introduced 
in proportion to the quantity of raw water delivered, 
and the chemicals, compressed air and _ recirculated 
sludge are introduced only when raw water is discharg- 
ing into the treating tank. But further than this, a 
timing device provides that in starting the operation 
the air compressor is started one minute before the 
other functions are brought into play to stir up the 
sludge in the bottom of the inner tank. Similarly, when 
the operation is stopped, provision is made for the dis- 
charge of soft water through the chemical feed line 
and the sodium aluminate feeder for one minute to clean 
out these pipes and insure against incrustation while 
they are out of service. 


Operation 


The complete automatic control unit consists prima- 
rily of five across-the-line automatic alternating current 
motor starters, the entire equipment operating on a 
400-volt 3-phase 60-cycle line. Each motor starter is 
equipped with magnetic inverse-time-element overload 
relays and with a stop button on each starter for manu- 
ally disconnecting it and its respective motor from the 
line. The entire control’ unit is enclosed in a heavy- 
gage sheet-metal cabinet of the floor mounting type, 
with double swinging doors on the front and back, thus 
making all apparatus easily accessible. 








Corporation, in which the re- 
volving plate is actuated from 
the pump shaft through a 
magnetic clutch that permits 
the rotation of the plate to be 
stopped while the pump con- 
tinues to operate. 
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When 12 in. of water have been withdrawn from 
the outer tank, the Pressuretrol control switch auto- 
matically closes and this energizes the starter contactor 
for the air compressor which agitates the mixture of 
sludge, water, and chemicals in the inner steel tank. 
Air under pressure is also forced into the bottom of 
the chemical tank, thus insuring a reduced load in 
starting the chemical tank motor. After one minute, 
the timing device completes the circuit to the raw-water 
pump starter and the auxiliary contacts on this starter 
energize the chemical-mixer contactor which, in turn, 
energizes the aluminate feeder and, in turn, completes 
the circuit to the sludge-pump starter. 


When Tank Has Been Filled 


The entire group of automatic motor starters remains 
energized until the pressure-control switch contact is 
again opened, when the tank has been filled, causing 
the Pressuretrol control switch to cut in, stopping the 
raw-water pump, the sludge pump and the air compres- 
sor. At this point in the sequence of operation, the 
timer is again brought into operation to keep the chemi- 
cal-mixer and aluminate-feeder starters energized, and 
a circuit is established to the electro-magnet operating 
on the revolving plate of the aluminate feeder so that 





Interior View of the Treating Room Showing the Air Compressor, the 
Panel Control Board and the Motor-Pump for Sludge Recirculation 


the plate stops revolving. Thus the chemical pump 
of the International machine continues to operate, 
pumping soft water through the chemical line after the 
variable-rate shields have closed, while the sodium- 
aluminate pump forces soft water through the sodium- 
aluminate line into the tank when the revolving plate 
has stopped. 

A special air line has also been installed in the top of 
the chemical tank to remove chemical dust when charg- 
ing the chemical tank. Through a Sundh pressure 
switch, the transfer pumps also start and stop automati- 
cally, taking water from the softening plant and deliver- 
ing it to the storage tanks as required. The double 
steel tank has been constructed without a roof, and a 
catwalk over the top permits visible observation of the 
reactions in both tanks. 


Results Are Satisfactory 


After several months operation of the plant, the re- 
sults secured have been very satisfactory. The agita- 
tion by means of compressed air and the recirculation 
of part of the sludge secure a clear water in two hours’ 
time. Analyses of the softened water give the follow- 
ing results in grains per gallon, 
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The pH reading on natural unsoftened water is 7-2, 
while the pH reading of the softened water is between 





Exterior View of the Treating Plant 


9.8 and 10.2. The oxygen content of the natural un- 
treated water and the softened water is the same. 

A record of costs of air agitation has been kept since 
the plant has been in service, and this cost, computed 
from actual meter readings, is $0.0005 per 1,000 gal. 
of treated water. This cost compared favorably with 
that of mechanical agitation and the maintenance cost 
of equipment for air agitation as used in this plant is 
practically negligible. 


Among Most Important Stations 


The water station at Clinton is one of the most im- 
portant on the main line of the North Western be- 
tween Chicago and Omaha, Neb., and the results ob- 
tained by the removal of the river mud as well as the 
incrusting solids have been very gratifying. 

The contractor on this project was the firm of Pep- 
pard & Burrill, Minneapolis, Minn., while the T. W. 
Snow Construction Company, Chicago, acted as engi- 
neers on the design and layout of the plant. 


Use Tailors’ Mending Tissue 


to Mount Maps 
By C. H. WOODRUFF, 


Engineering Advisory Committee, Van Sweringen Lines, Cleveland, O. 


AY interesting and effective method of mounting and 
mending maps using tailors’ rubber mending 
tissue as the adhesive agent has been devised and is 
being used in the drafting rooms of the Engineering 
Advisory Committee of the Van Sweringer Lines at 
Cleveland, Ohio. This tissue may be purchased from 
any merchant tailor for about 25 cents a square vard 
and is applied by means of a small household electric 
iron which is allowed to heat sufficiently to melt the 
rubber without scorching the paper. 

The tissue is placed between the surfaces to be glued 
and the iron is passed over the map with sufficient pres- 
sure to make it lie smoothly. The paper will not 
buckle and any excess tissue working out at the seams 
may be removed with the finger tips or by using an art 
gum eraser. If it is desired to remove a piece of the 
map that has already been pasted down the hot iron 
is passed over the area in question and at the same time 
one of the edges is raised until the piece is free. 

















What Is Rail Batter? 


Investigations indicate that wear on the fishing surfaces is 
an important element in the measured depression of rail ends 


By J. A. PEABODY 
Engineer Maintenance, Chicago & North Western 


HIE report presented in 1929 by the Special Com- 

mittee on Stresses in Railroad Track of the A. R. 

K. A., under the heading, “Financial Aspects of 
Rail Joints,” contains the following statement: “Be- 
cause of the demand made upon it, the rail joint con- 
tributes in large proportion to the expenditure for track 
maintenance. Generally too, the rail joint may be con- 
sidered the primary cause of rail renewal.” 

This statement, I think, will be accepted without dis- 
pute, although it might be amplified by adding that the 
track joint is generally the primary cause of ballast 
renewal as well. 

The time consumed by section forces in joint main- 
tenance depends mostly on the condition of the rail ends 
and the angle bars, even after due allowance for the 
character of the subsoil, drainage and ballast; and as, 
on old rail, the cost of raising low joints is anywhere 
from twice to several times as much as it is on new rail, 
it stands to reason that if the joints can be kept in a 
condition approximating that of those on new rail at a 
reasonable expense, the labor cost of maintaining tracks 
will be considerably reduced and much better riding 
track obtained. 


Conditions at Joints Responsible for Renewals 


The records of one railroad indicate that heavy-section 
rail is being removed because of joint conditions when 
only ,'s in. has been worn off the top. The records of 
the Chicago & North Western indicate a somewhat 
greater wear before the rail is replaced. Such rail is 
generally cropped and relaid in lighter-traffic lines owing 
to the desire to have rails of the maximum length in 
high-speed tracks where the expense for joint mainte- 
nance is naturally the heaviest. 

Calculations of the bending moment of some of the 
latest designs of high-section rails show that the re- 
moval of as much as % in. of metal from the top of the 
head results in no great change in the strength of the 
rail. There is no reason on this account, therefore, why 
at least twice the normal amount of wear, except of 
course on curves and in unusual conditions, should not 
be obtained, thus giving the rail a much longer life in 
the original location than has heretofore been considered 
possible. 

The hardening of the top of the rail ends to reduce 
or eliminate batter, as is being done on the Chicago, Mil- 
waukee, St. Paul & Pacific, is well understood and the 
final results, that is, the results after a period of years, 
will be awaited with interest. However, this has noth- 
ing to do with the wearing of the contact surfaces of a 
joint, viz., the top and bottom surfaces of the angle bars, 
the underside of the rail head and the top of the rail 
base, where the angle bars and the rails come in con- 
tact; it is to be hoped that if the hardening of these 
surfaces has not already been attempted, experiments 
will be made to develop the possibilities. 

For several years work has been done to reduce the 


*Abstracted from a paper presented before the Maintenance of Way Club 
of Chicago. 


amount of so-called batter at the joints, both by building 
up the top of the rail by welding, and by filling the space 
between worn angle bars and the underside of the head 
of rails with shims, as well as by the application of re- 
formed angle bars. However, a study of each of these 
three methods failed to satisfy me that any one of them 
was entirely correct, although all seem to have merit. In 
view of this, I endeavored to find some means for cor- 
recting these so-called battered joints, and for a consid- 
erable time thought that I was working practically alone 
on this subject. However, I learned later that this sub- 
ject was being studied by railroad men the world over. 
In the August, 1932, issue of Railway Engineering, an 
English publication, there is some very good information 
on the subject of stronger and more economical joints, 
in which the question of repairs is brought up, and 
direct reference is made to the use of shims and “recon- 
ditioned fish plates.” An editorial introducing this ar- 
ticle directs attention to the high percentage of the time 
of the section gang used in taking care of joints. This 









































A Diagram Showing How Joint Bars Are Bowed When the Bolts 
Are Tightened After the Tops of the Bars Have Become Worn 


editorial also indicates that considerable study is being 
made on this subject in India, France and Germany. It 
is evident, therefore, that we are not alone in this work. 

At about the time that I became dissatisfied with the 
method of protecting rail ends by building up the top, 
I had to make a study of a piece of single track laid with 
90 Ib. rail in 1916. This track carries considerable traf- 
fic, even now, and in the past has had heavy traffic ; and 
the question had arisen as to the necessity for renewing 
the rail, local officers taking the stand that the rail was 
worn out and surface-bent and that renewal was abso- 
lutely necessary. 


Condition Was Carefully Studied 


A close examination of this track showed that most of 
the joints were battered to the extent of 0.06 or 0.07 in., 
but a close examination did not satisfy me that the rail 
was surface bent, although it was apparent that there 
was a bend downward toward every joint. However, 
this bend was apparently of uniform curvature. 

Inquiry of the section foreman as well as of the road- 
master brought out the fact that it was almost impossible 
to pick up the joints and get a properly surfaced track; 
that when joints were picked up by placing the jack 
underneath them, the shoulder was also brought up. 
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Also, that after the joints had been picked up, they went 
down again very quickly ; in fact, they were being tamped 
an average of once a month. I had some angle bars 
taken off to examine them properly and found in each 
case that when the bars were removed the rails straight- 
ened out of their own accord, and that when the angle 
bars were returned to the joint and pulled up tight, the 
rail ends were drawn down again. 

A close examination of the angle bars and rails indi- 
cated that the bars were not bent, but that the tops were 
worn. The top of the base of the rails was not worn, 
but the lower side of the rail head was. The wear on 
both the top of the angle bars and underneath the rail 
heads was confined almost entirely to the space between 
the two center bolt holes, and was about equal each way 
from the ends of the rails. 


Tops of the Bars Were Built Up 


The division welder was brought to the location, and 
with the assistance of one of the inspectors of the weld- 
ing company some angle bars were built up on top as 
best we could judge was necessary, and re-applied to the 
rails. We were astonished at the result, for whereas, 
before the bars were removed, there was an apparent 
batter of 0.06 to 0.07 in., after the built-up joints were 
replaced there was less than 0.015 in. of batter and in 
most cases this did not extend back more than 1% in. 
from the ends of the rails, while 20 per cent of the rail 
ends showed no batter at all. The batter remaining 
after the application of the built-up angle bars was over- 
come to a considerable extent simply by heating the end 
of the rail and driving the metal back into place from 
the sides and ends of the rail, and, where this was not 
sufficient, by adding a small amount of additional metal. 

We then organized a gang to conduct a thorough field 
test of this practice on about 14 miles of track in the 
fall of 1931. This gang consisted of 22 men as follows: 
| foreman, | assistant foreman, 6 welders, 3 helpers and 
11 laborers. These men removed the angle bars, replac- 
ing them with built-up bars, while the old angle bars 
were built up to replace others, thus making full use of 
the angle bars that were removed from the track. This 
plan, of course, required that all the work be done in the 
field. The laborers removed and applied the angle bars, 
taking them to and from the welders, and tamped up the 
joints after the work was completed. As a general rule, 
+ welders and 2 helpers were used in building up the 
angle bars, and 2 welders and 1 helper in building up the 
tops of the rails after the rebuilt angle bars had been 
installed. 


Bars Were Carefully Examined 


A very close examination was made of each angle bar 
before it was rebuilt, to avoid doing work on any that 
were not fit for re-application, particularly those having 
hair cracks. In spite of this precaution, some were dis- 
covered by the welders after the bars had been put on 
their jigs, or while they were actually building them up, 
and these were thrown out. However, due to this close 
examination, the breakages were so small that I believe 
that we thoroughly disclosed the fact that the building 
on top of the angle bar does not produce undue internal 
stresses or otherwise weaken the bar. 

No grinding was done, on either the top of the angle 
bar or on the top of the rail, and while I am thoroughly 
satisfied that the work on the top of the rail is all that 
could be desired, it may be that the grinding on the top 
of the angle bar in order to provide a smoother surface 
might give a closer fit. However, it would require some 
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time to determine whether the additional expense would 
be warranted, as it was surprising how quickly the fore- 
man and the welders adapted themselves to the operation 
and perfected the quality of work. 

Taper angle-bar shims have been used on the C. & 
N. W. for some 5 or 6 years, and where the roadmasters 
who used them placed -the shims with care, very good 
results have been obtained. But the results of studies 
made in connection with the building up of angle bars 
led me to the definite conclusion that the shims were 
altogether too long, except for angle bars and rail that 
were worn beyond limits that should be allowed in main 
track. A study of the joints that are equipped with long 
shims indicated that the rails were supported a consider- 
able distance from the ends, but that they were not prop- 
erly supported at the ends. I therefore obtained a sup- 
ply of shims made in accordance with my ideas. These 
samples were only three inches long, tapering in one 
direction only, which necessitated their being rights and 
lefts. These were furnished in thicknesses at the thick 
end ranging from 0.02 in. to 0.09 in. in increments of 
0.01 in. Shims of this pattern were subjected to tests 
at a number of different places, in an endeavor to get 
all variations of rail and angle-bar wear. The applica- 
tion of these shims permitted a more accurate adjust- 
ment for wear on the underside of the rail head and the 
top of the bar than could be made with the welding 
process and in addition the difference in the wear of the 
adjacent rail ends could be more readily taken care of. 

On single track it was found that the use of shims 
of equal thickness under abutting rail heads would often 
give the best results, but this was practically never true 
on double track, where I found such differences in wear 
as to require a 0.02-in. shim under the leaving rail and 
a 0.09-in. shim under the receiving rail on the same 
joint, although generally the differences were approxi- 
mately 0.04 in. In other words, if a 0.02-in. shim was 
required under the leaving rail, a 0.06-in. shim was 
needed under the receiving rail. This difference in rail 
wear in the same joint may also be found on a single 
track on a grade, the wear on the down-grade rail cor- 
responding to that on the receiving rail on double track. 
Our experience indicated that the heavier shims should 
be somewhat longer, and as a consequence we specify 
3-in. lengths for shims up to 0.05 in. thick and 4-in. 
lengths for shims of greater thicknesses. 

Shims cannot be manufactured commercially so thin 
as to preclude a small space between the thin end of the 
shim and the end of the wear on the top of the angle 
bar and the under side of the rail head. This space will 
not be much, if any, over 0.01 in. in thickness, and 
tapers out in about one inch. I see no reason for feeling 
that it is of any moment from a practical view point. 

Shimming up in this way has produced the same re- 
sults as the welding, that is, rail ends having an apparent 
batter have such batter reduced to practically nothing. 
Of course, what remains cannot be taken out with shims; 
it must be taken out by means of heating or welding, 
the same as is done after built-up angle bars have been 
applied. 


The Explanation 


My studies of the literature on rail joints disclosed 
no explanation for the results we noted, namely, the 
drooping of the rails caused by the wear of the angle 
bars and rail, but it was very apparent that the so-called 
batter of rail as heretofore recognized, should be divided 
into two parts: “droop” and “batter.” Studies finally 
determined that this droop was caused by the wear on 
top of the angle bar and on the under side of the head 
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of the rail. There is little, if any, wear on the bottom 
of the angle bar and on the top of the base of rail. This 
wear starts at the ends of the rails and spreads outward 
and, as the resulting looseness is taken up by tightening 
the bolts, the angle bars bow inward until they bear 
against the web of the rail in the middle, but the ends 
of the bars remain in substantially the same position as 
when first installed. 

However, it must be remembered that practically all 
of the wear occurs in the top fishing surfaces; any point 
on the base of the angle bar, in cross section, remains 
in a horizontal plane. Therefore, when the angle bar is 
bowed in as the bolts are tightened, either the middle of 
the angle bar has to climb the slope of the base of the 
rail, or the rail has to bend downward, and the latter is 
actually what occurs. 

If an angle bar is pulled in ;%; in. at the center against 
a rail having a 1 to 4 slope on its base, the rail will be 
bent downward practically 0.045 in. by the angle bars. 
If the angle bar has not yet touched, or if it is just 
touching the web of the rail, no space will appear between 
the top of the angle bar and the bottom of the rail head. 


Leaving Rail ————— —— 
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labor cost, decreased ballast renewal and increased life 
of the rail. Studies and observation made thus far have 
covered only a few types of rails and joints, but at that, 
they have led to the conclusion that not only must each 
piece of track be analyzed but the condition of each joint 
must be known before the proper application of the 
remedy can be made. 

The “wornout” joint cannot be dismissed without some 
comment. After a certain stage is reached, it is useless 
to waste money on reconditioning measures. If the re- 
mainder of the rail possesses further service life, and 
more often than not it does, even with joints at this 
stage, the ends should be cut off to remove all of the 
worn part. Very often such rail is sufficiently heavy to 
continue it in use where it is if put in proper condition 
for further service. This year we cut the rail in seven 
miles of track in place with oxy-acetylene torches, mak- 
ing cuts that could hardly be distinguished from sawed 
ones, and the estimated total cost was $4,500 less than 
if the rail had been replaced with rail sawed at the mill. 
This rail had been on our renewal program, but is now 
good for several years more. 


oe Receiving Rail 
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Running Surface of Rails at a Joint is Due in Part to “Droop Caused by Wear on the Fishing Surfaces 


In other words, the rail will appear to be fully supported 
by the angle bar, and yet, without there being any true 
batter on the top of the rail, there will be a droop of 
0.045 in. in this joint. This is the point which I desire 
to emphasize as it seems to be a point that has been 
overlooked. 

To repeat—when wear has taken place to an amount 
that permits the center of the angle bar to touch the web 
of the rail, all contacts between the supporting faces of 
the angle bars and the rail may remain tight and the rails 
will therefore appear to be properly supported by the 
angle bars, while as a matter of fact the rails at this 
joint are being pulled downward and no amount of tamp- 
ing will keep the joint up for any length of time. 

To obtain the best results, the joints must be recon- 
ditioned before the results of use have been very detri- 
mental and may need to be repeated when additional 
wear makes it necessary. Joints can be classified as 
“new,” “slightly worn,” “heavily worn,” and “worn out.” 

“Slightly worn joints” are those on which the total 
amount of wear is not more than sufficient to allow the 
center of the angle bar to touch the web of the rail. 
Taking care of the joints at the slightly worn stage will 
result in the greatest savings in the form of reduced 


“Heavily worn” joints will have to be given special 
consideration. If they are so badly worn that the ends 
of the rail heads are beginning to spread or the true 
batter is heavy, the cost of conditioning will be consider- 
able and the results problematical, and it will probably 
be best to classify them as “worn out” and crop the rail. 
If the joints are not so badly worn, they can be taken 
care of by methods similar to those used for slightly- 
worn joints. 

If the analysis presented above is correct and the work 
we have been doing results as I anticipate it will, I see 
no reason why we should not extend the life of rail in 
much of our track by years, and have much better riding 
track at much less expense for joint upkeep in the mean- 
time than it is possible to obtain with drooping and bat- 
tered joints. It must be remembered that this is not a 
cure-all, as it will not take care of curve-worn rail, sec- 
ondary batter (that is, batter some distance from the 
end of the rail), or poor maintenance. But, when it is 


considered that a great deal of rail is being replaced 
because of the condition of the joints, when the actual 
wear off the top of the rail (throughout its length) is 
only jg in. to % in., there seems to be no question but 
that a means of extending the life of the joints will 
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extend the life of the whole rail with a large saving. 
This discussion has related only to means of elimi- 
nating movement and play after it has occurred, with 
the idea that this can and should be done before any 
particular damage has been brought about. I believe 
that such work should be done long before the combined 
effect of the droop and batter is as much as has been 
allowed heretofore on most railroads. Not only will the 
care of joints along the lines suggested give longer life 
to main-track rail at less expense, but it should prove 
beneficial also on rail in other heavily-used tracks. 


The Track Foreman of the 
Future—a Prophecy 


By E. E. EDWARDS 
Southern Pacific, Fields, Ore. 


WING to the changes in methods and organization 

in the maintenance of way department following 
the widespread application of mechanical equipment, the 
status, duties, responsibilities and qualifications of track 
foremen have undergone important changes. Since the 
application of power equipment to maintenance work 
was first begun, the track foreman has followed in the 
wake of progress. At first his knowledge was entirely 
empirical; great strength and courage were the necessary 
elements of his success, as it was necessary for him to 
endure long hours of hard labor. In those days, track 
foremen’s territories were of necessity short. The only 
means of transporting the gang over the section was the 
hand car, while light-weight rail laid on untreated ties 
with dirt, sand or gravel ballast required frequent tie 
renewals and the spotting up of low joints. 

With the advent of heavy rail, treated ties, rock bal- 
last, the power tie tamper and many other improved tools, 
materials and methods, the old order was completely 
changed. The foreman of today cannot draw upon past 
experience for information as to the most successful 
methods of carrying out his work, but must endeavor to 
keep pace with modern developments in equipment and 
methods. * One will frequently hear trackmen blaming 
the economic depression for the general lengthening of 
sections, but, while it must be recognized that the de- 
pression hastened the lengthening of sections, the change 
was inevitable. 

Because of the speed that a track gang can now travel 
over its section, and also because of the length of time 
that a given stretch of track will stand up after having 
been put into proper condition, the foreman of today 
can maintain 10 miles of -main-track with greater ease 
than the foreman of 20 years ago could maintain 5 miles. 
The time is not far distant when from 15 to 20 miles 
of main-track and double that of branch line, will be 
accepted as the standard length of a section. 

The requirements to be met by one seeking the posi- 
tion of track foreman in the future will be very exacting. 
He will have supervision over a larger number of men 
than the foreman of today, and in consequence will have 
the responsibility of spending considerable money. It 
will be necessary for him to be capable of handling cler- 
ical work in an intelligent manner for comprehensive 
reports of work and expenditures will be demanded of 
him. Moreover, he will require a certain amount of 
mechanical knowledge in order properly to supervise the 
operation and maintenance of mechanical tools placed 
under his supervision. ; 

In order for a foreman to be able to supervise his men 
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properly under the new conditions it will be necessary 
that he develop a knowledge of human nature in order 
that-he will be able to assign those under him to the 
tasks for which they are best equipped. The foreman 
should have a rudimentary knowledge of engineering 
principles, sufficient at least to enable him to take levels 
in order to avoid guess work in surfacing. 

The successful and efficient foreman of the future will 
devote a considerable amount of time to the study of the 
technical as well as the practical phases of his work, in 
order to equip himself to accomplish the greatest amount 
of work in the best possible manner and in the least time. 
When these accomplishments have been fulfilled, the 
foreman will be all that the title implies—he will be a 
real foreman. 


Track Forces Blamed in This Deselhnent 


EGLIGENCE on the part of a track foreman and 

a track walker during a sand storm was a con- 
tributing factor in the derailment of a mixed train on 
the Southern Pacific at Etiwa, Cal., on January 12, 
when it struck a sand drift that had formed on the 
track, according to a report of the Bureau of Safety 
of the Interstate Commerce Commission. The derail- 
ment resulted in the fatal injury of both the engineman 
and the fireman. The report of the Bureau of Safety 
is abstracted in the following paragraphs. 

The accident occurred about 11:54 p. m. in single- 
track territory, the track being tangent for about two 
miles in both directions from the point of accident. The 
track lies in an east and west direction at this point and 
there is a spur track 727 ft. long north of and parallel 
to the main line. The ground in the vicinity of Etiwa 
within a radius of more than two miles is generally level 
with a top soil consisting largely of sand which when 
dry moves readily with high wind. A north wind hav- 
ing a velocity of between 20 and 34 miles an hour caused 
sand to be deposited on the main track on the leeward 
sides of the bumping post and a box car that was spotted 
on the spur track about 40 ft. from the bumping post, 
forming a drift that covered the rail to a depth of about 
8 in. for a distance of about 20 ft., which derailed 
the train. 

From 8 p. m. on January 10 until 2 a. m. of Janu- 
ary 12, the track crew in this territory and the track 
walker worked almost continuously at Etiwa to keep the 
track clear during a sand storm. The track walker re- 
turned to Etiwa at 7 a. m. on the twelfth and again at 
2:30 p. m., both times finding a drift in the vicinity of 
the bumping post. He returned at 7 p. m. but ap- 
proached from the east only as far as the east switch 
of the spur track. 

In the conclusions of the report W. P. Borland, direc- 
tor of the Bureau of Safety, quoted Rule 1069 of the 
Maintenance of Way rules of this company, which is 
as follows: 

In case of heavy storm, rain or violent wind, they (track fore- 
men) must have entire section patrolled, both day and night, 
especially watching the points where obstructions are likely to 
occur, 

Responsibility for the accident was placed largely on 
the shoulders of the track foreman as “it was his duty 
to know that the movement of trains was properly pro- 
tected against track obstructions liable to occur under 
such conditions. While he knew the track walker had 
been on duty an excessive number of hours, he did not 
relieve him or get in touch with the track walker for 
the purpose of keeping posted on developments, but 


became engaged elsewhere in less important work.” 
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Have you a question you would 
like to have someone answer? 


Can you answer any of the 
questions listed in the box? 


Sharpening Adzes 


How should adzes be sharpened? To what extent 
can this be done by section or bridge forces? What 
form of grinding wheel is most satisfactory 


Using a Grinder Saves Time 


By ROBERT WHITE 
Section Foreman, Grand Trunk Western, Drayton Plains, Mich. 


Adzes should be sharpened on a high-speed grinder, 
since it takes less than half the time to restore the edge 
in this way that is necessary to do the sharpening on a 
wet stone. It should be understood, however, that no 
one is so steady as to be able to hold an adze to a grinder 
free-handed and put a satisfactory edge on it without 
going over the blade several times. For this reason, the 
adze-sharpening attachment should be used. If this is 
done, the tool will be held in the proper position and so 
much skill is not required to get a reasonably good edge. 
Furthermore, the use of the tool attachment allows the 
sharpening to be done in considerably less time. 

A good tool grinder, if kept dressed and used properly, 
eliminates the necessity of sending adzes, as well as other 
small tools, to the shop to keep them dressed or sharp- 
ened. With such a grinder, any foreman should be able 
to keep all of his tools sharpened at all times with little 
trouble. 


Should Always Be Sharpened by Using Forces 


By W. E. TILLETT 
Assistant Foreman, Chesapeake & Ohio, Maysville, Ky. 


It has been our practice to sharpen our own adzes, 
and | think this should always be done by the using 
forces, whether in track maintenance or in bridge and 
building work. After an adze has been used in laying 
rail, for gaging rail or for any other form of track 
work, in which it is used for a considerable period of 
time without an opportunity for overhauling, it becomes 
quite dull and often badly nicked, since it is practically 
impossible to avoid striking pieces of ballast and spike 
stubs. In fact, after such usage, an adze needs more 
than simple sharpening; it needs grinding. Since after 
such use it is generally in bad condition, it is our practice 
to put it on a tool grinder and grind it to an approximate 
edge, but we finish it on a 24-in, grindstone. It is our 


425 


hat’s the 
Answer | 


To Be Answered in November 


1. When installing metal pipe for subsurface 
drainage, should the perforations be placed up or 
down? What are the advantages and disadvan- 

|| tages of each method? 

2. What is the difference between a service 
pump and a fire pump? Can the former be used 

| for fire purposes? If not, why? 

3. What causes track bolts to become loose? 
Can this be prevented? If so, how? 

4. Should penetration records be kept for pil- 
ing? What are the advantages? Do these differ 
for foundation piles and piles in trestles? Why? 

5. What precautions should be taken late in 
the fall in preparation for fighting snow out on 
the line? 

6. Is the advantage of better appearance suffi- 
cient to warrant the placing of downspouts in the 
walls of passenger stations mstead of exposing 
them? If so, how should this be done? What 
material should be used? What should be the 
minimum diameter? Are there any disadvan- 
tages? 

7. When inspecting ties for renewal, should 
they be selected according to a single standard or, 
| if part of the track is to be raised out of face, to 
| more than one standard? Why? If to more than 
| one, how is each determined? 
| 8. Where bridge inspections are made monthly 
by the divisions, are there any advantages in sup- 
plementing these inspections by less frequent in- 
|| spections by system inspectors? If so, what are 
| they? 


experience that a much better edge is produced in this 
manner than can be obtained on the high-speed grinder 
alone. It is possible, of course, to do the entire job on 
the grindstone, but this takes so much time that it is im- 
practicable. 

In using the grinder for this purpose, one must, as 
with other tools, exercise care not to overheat the metal 
in the tool, otherwise it may be impossible to retain a 
sharp edge. Care should also be taken to insure that the 
grinding is done at the right angle and to a perfectly 
even surface. Failure to do this may result in an in- 
efficient tool. Grinding from the back should be avoided, 
since when this is done it is extremely difficult to control 
the adze, and a dangerous tool may be created. 

I saw a rail gang recently that had been equipped with 
mechanical spike pullers. Some inventive member of this 
force had rigged this machine so that it could be used 
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to operate either an 8-in. grinder or a 10-in. grindstone 
for the purpose of sharpening tools when it was not em- 
ployed for its primary purpose. This made it possible 
to keep the adzes assigned to the gang in good condition 
at all times, as contrasted with the usual custom of con- 
tinuing to use them until the job is finished or they are 
not in condition for further use without grinding. 


Grindstone Gives Best Results 


By L. G. BYRD 
Bridge and Building Supervisor, Missouri Pacific, Wynne, Ark. 


There are two classes of adzes in use on the railways. 
The better grade, which is generally employed by the 
bridge and building forces, requires close attention to the 
operation of sharpening, and this should always be done 
by the forces which use them. The sharpening should 
be done on a grindstone, and the tool should be brought 
to a very keen edge by doing practically all of the grind- 
ing on the inner face. No adze, and this is particularly 
essential in a tool that is intended for close smooth work, 
should ever be sharpened by grinding on both faces. The 
back of the tool should be applied to the grinding surface 
only enough to insure a smooth keen edge. Where any 
quantity of material is ground from the back surface, it 
is difficult to do close work with the adze, while there is 
great danger that the tool will glance from the timber, 
causing injury to the operator. 

It is not good practice to sharpen adzes of this type 
on a high-speed grinding wheel, since, owing to the re- 
sistance to abrasion of the metal from which they are 
made, they often become hot and in some cases it is im- 
practicable to avoid removing too much metal. On the 
other hand, a lower grade of tool is often used by the 
section forces, since their work seldom requires the same 
degree of precision. Tools of this type can be sharpened 
satisfactorily on a grinding wheel with little danger of 
damage, provided ordinary care is exercised. 


vvv 


Surfacing Track 


At what intervals should track be surfaced out 
of face? Does the character of the traffic or of the ? 
ballast make any difference 


Many Factors Influence Requirements 


By L. J. DRUMELLER 
Division Engineer, Chesapeake & Ohio, Hinton, W. Va. 


In general, the intervals at which track should be sur- 
faced out of face will depend largely on four primary 
factors: (1) The character of the traffic; (2) the com- 
modity or commodities constituting the bulk of the traf- 
fic; (3) the roadbed conditions; and (4) the kind of 
ballast. 

Where traffic is dense or where it is necessary to do a 
relatively large amount of switching over the main tracks 
to pick up and set out cars, a track will require more fre- 
quent out-of-face surfacing than at other points. Switch- 
ing tends to foul the ballast, particularly through the de- 
posit of front end screenings, and to wear the rail un- 
evenly, both of which have a decidedly adverse effect on 
the track and require out-of-face work to correct. 

This interval is also governed by the commodity or 
commodities which make up a considerable part of the 
traffic. An example is coal and coke. Near the mines 
or the point of production, the ballast is fouled by pieces 
which fall over the sides of the car or leak through small 
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openings, thus creating bad track conditions which can 
be corrected only by out-of-face work at relatively fre- 
quent intervals. 

Roadbed conditions also have a large influence on the 
length of the intervals between out-of-face surfacings. 
Track on a well-drained, stable roadbed does not need to 
be worked as often as is necessary at locations where 
the drainage is poor or the roadbed unstable for other 
reasons. 

I am convinced that the character of the ballast is an 
important factor in the amount of out-of-face work that 
may be necessary to keep track in good line and surface. 
Whenever the voids in stone ballast become filled with 
engine sparks, coal dust and other foreign materials, the 
track becomes “sloppy” and must be reworked. Instead 
of settling into gravel ballast, sparks, coal dust, etc., set- 
tle on the top and this ballast does not develop sloppy or 
churning track as quickly as stone ballast. Usually, how- 
ever, the smoothing of track on stone ballast is done at 
much longer intervals than on gravel ballast under sim- 
ilar traffic conditions. 

Generally speaking, it is necessary to work stone-bal- 
lasted track out of face about once every three years and 
gravel-ballasted track once every four to six years, al- 
though, as already pointed out, the track on gravel ballast 
requires more smoothing. 


No Rigid Standard Can Be Set 


By General Track Inspector 


More factors are involved than are mentioned in the 
question, and since these may vary widely, no categorical 
answer can be given, but on the contrary any answer 
must be conditional. It is well, therefore, to study the 
several factors that exert the greatest influence in de- 
termining the length of the interval that will give the 
best results. 

First consideration should be given to standards of 
maintenance. Obviously, on a high-speed main line car- 
rying a heavy traffic, this standard will be higher and the 
interval between out-of-face surfacings shorter than on 
an unimportant branch line that has only one or two 
trains a day. In fact, the branch line may never be sur- 
faced out of face. In the past, not a few roads have fol- 
lowed the practice of surfacing their track at regular 
intervals, arranging the work so that a certain number 
of miles were given attention every year. The interval 
chosen and the number of miles worked during a season 
often varied considerably between roads as it frequently 
did for different sections of individual roads. 

Ballast probably stands next in importance on our list. 
If the ballast is of inferior quality or there is not enough 
of it under the ties, it will be difficult to maintain line 
and surface under any main-line traffic and a general 
surface will be required at short intervals. If the ballast 
is dirty, track drainage will be blocked and the ties will 
begin to churn. In this case there are two alternatives. 
The old ballast must be cleaned, or discarded and re- 
placed with new material. Regardless of which alterna- 
tive is chosen, the track should be surfaced out of face 
when this condition is reached. The interval will depend. 
therefore, in large measure on the rapidity with which 
the ballast gets dirty. The type of ballast is also an im- 
portant factor, since some forms of ballast require more 
frequent general surfacing, while others will run for 


‘longer intervals, but require more attention in the way 


of routine surfacing and leveling. With any given type 
of ballast, however, the interval will be lengthened and 
the track will remain smooth with less effort if there 
is an adequate depth of material below the ties. 

Ballast and its condition are closely related to two 
other factors—traffic and roadbed drainage. Certain 
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types are adapted for lines of light or medium traffic, 
but are unsuited for lines carrying a dense or a consid- 
erable volume of high-speed traffic. If used on the latter, 
out-of-face surfacing may be required every year. Coal, 
coke, ore, sand, similar materials may fall or leak from 
cars and foul the ballast. Where these commodities are 
handled in any volume, therefore, they must be added to 
the factors under consideration. Even under the most 
favorable conditions, the density and speed of traffic 
have a definite influence in determining the length of the 
interval that is necessary between general surfacings. 

Roadbed drainage is an important item in our study. 
A poorly drained, and therefore unstable, roadbed may 
make out-of-face surfacing necessary several times in a 
season. In addition, lack of subsurface drainage often 
results in dirty ballast as a result of mud being forced 
up through it. Poorly maintained ditches or other in- 
ferior surface drainage may also cause dirt to wash into 
the ballast and foul it, while they may add to the in- 
stability of the roadbed. In this connection, the width 
of the roadbed is important. A narrow roadbed does 
not give proper support to the ballast and may thus 
shorten the time considerably more than would otherwise 
be necessary. 

Rail and ties are also factors. If the rail is too light 
for the traffic or is worn, bent or battered, or the gage is 
uneven, no amount of routine maintenance will ke ep the 
track in good riding condition for any length of time. 
If these conditions exist, the intervals between periods 
of general surfacing will be shortened, as compared with 
track that is equipped with heavy rail that is kept im 
good condition. Where treated ties are used exclusively. 
or even principally, the annual renewals are so reduced 
that the former custom of making a general raise in 
connection with tie renewals is no longer the practice, so 
that ties have been a definite influence affecting the 
periods of out-of-face surfacing. 

This brings us back to our original question. It is 
obvious that the many conditions which make general 
surfacing necessary do not operate in unison or have the 
same effect in different locations, while some do not 
occur on certain roads or sections of roads. For this 
reason, no rigid standard can be set which will be suit- 
able for all conditions. In times past, the practice of 
following such a standard was rather general, but today 
I do not consider it feasible, as the situation has changed 
so radically in the last few years. As a general propo- 
sition, I would say that on a heavy-traffic line the track 
should be given a general raise at intervals of three to 
five years, depending on the conditions or combinations 
of conditions that have been enumerated. 


There Should Be a Limit to the Lift 


By W. E. TILLET 
Assistant Foreman, Chesapeake & Ohio, Maysville, Ky. 


It is assumed that normal conditions and not special 
cases, such as soft spots, narrow roadbed and others of 
like character, were intended to be covered by the ques- 
tion. On this basis, no foreman should be allowed to 
fall into the habit of raising his track out of face too 
often, since, if he does, it means unnecessary disturbance 
of the track, besides which it creates a waste of ballast. 
To avoid this, however, the roadbed should be built to a 
standard that is in keeping with the speed and density of 
the traffic. In other words, he should not be expected 
to maintain 65-miles-an-hour track on a 30-miles-an-hour 
roadbed, unless he is permitted to raise the track out of 
face often. 

A high standard of maintenance on a road that is con- 
structed to a high standard will increase the interval that 
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is necessary between periods general raising, while 
inferior maintenance under any standard will shorten it. 
It has been our practice to raise our tracks out of face 
every second or third year, depending somewhat on the 
condition of the ties and rail. If these periods are not 
too extended, good line and surface can be maintained 
with a minimum of labor. 

On the contrary, if too long a period is allowed to 
intervene, the effort required to maintain smooth-riding 
track will be increased out of proportion to the additional 
time. In fact, Iam familiar with a section of track which 
carries a reasonably heavy traffic, that has not been sur- 
faced out of face for six years. For the past three years 
it has been riding badly and the spot surfacing that has 
heen done on it in an effort to keep it in condition has 
amounted to more than it would have cost to give it a 
light general raise, which would have corrected the 
trouble. 

[ was very much interested in the editorial on this 
subject which appeared in the May issue. I am inclined, 
however, to disagree with the point of view therein ex- 
pressed, to the extent that I do not believe that in the 
past the track has been given a general surface too often, 
but that the raise has been too great at «ich surfacing. 


wo ee 


indications of Irregular Gage 


Ihen making a track inspection from a motor 
car, what indications of irregular gage are to be ? 
observed 


Not Different From Those Observed Otherwise 


By District Engineer 


To begin with, the indications of irregular gage are 
readily apparent to an experienced trackman, but they 
are no different when observed from a motor car than 
when observed in any other manner. If the line rail is 
reasonably regular but the gage rail is not, this is a sure 
indication of irregular gage. While this is easily de- 
tected from the ground, it is not always so apparent from 
a motor car, particularly when one is riding directly over 
one rail and cannot observe the line on the other. Ex- 
cept for the improbable case of track that has been spiked 
to wide gage when laid, all wide gage is irregular. For 
this reason, rail that is loose in the spikes indicates ir- 
regular gage. Similarly, indications that the tie plates 
have shifted outwardly are also signs of wide and, there- 
fore, irregular gage. On curves, irregular gage almost 
invariably forces the track out of line. 


Indications Are Clear 
By Supervisor of Track 


Irregularities of line, surface and gage are equally 
evident during an inspection from a motor car and al- 
though these defects and their causes are closely inter- 
related, an experienced trackman should have no diffi- 
culty in differentiating the indications for each. In fact, 
the indications of irregular gage are numerous enough 
to make it difficult for an alert observer to overlook them. 

In the first place, except on curves, wide gage and 
irregular gage are practically synonymous. When run- 
ning above slow speed, therefore, any unusual side mo- 
tion of the car should attract attention, since it may be 
an indication of wide gage. Rail that is loose in the 
spikes is out of gage and this can easily be detected from 
a motor car. The same indication is given by the out- 
ward shifting of the tie plates, although this may be 
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relatively small. ‘Throat wear of the spikes, if it has 
progressed to any degree, is another sign that can be 
observed wherever it occurs. 

Where the gage is irregular, the wear on the running 
surface of the head of the rail is quite likely to be equally 
irregular, whether laid canted or upright. If this con- 
dition has existed for any, considerable time, irregular 
flange wear on the gage side of the head becomes ap- 
parent, frequently passing back and forth from one rail 
to another, as the cars and locomotives lurch from side 
to side under the influence of the irregularities of the 
gage. While all of the items that have been mentioned 
are clearly discernible from a motor car, some of them 
cannot be seen in very much detail at normal motor car 
speeds ; however, the side and top wear on the head can 
probably be detected more easily from a motor car than 
when one is standing or walking along the track. 


vv ¥ 


Inspecting Water Tanks 


How frequently should water tanks be inspected? 
Iho should make the inspection? What items 9 
should be observed and in what detail should the  & 
record be kept 


Not Less Often Than Quarterly 


By C. R. KNOWLES 
Superintendent Water Service, Illinois Central, Chicago 


Water tanks should be inspected quarterly by the divi- 
sion forces and an annual inspection should be made for 
the purpose of determining what expenditures, if any, 
will be necessary as a part of the following year’s main- 
tenance program. Both of these inspections should in- 
clude all items entering into the construction of the tank 
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and of the tower. If it is a wooden tank, special atten- 
tion should be given to the hoops and their condition. 
Too much importance cannot be placed in the determina- 
tion of the condition of the tank hoops, particularly if 
they are of the flat type. - 
Flat hoops rust from the inside, the worst condition 
generally being near the lug. The condition of flat hoops 
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can best be determined by removing them from the tank. 
If this is not practicable, a fair substitute is to test them 
by means of a hammer and a punch. 

Ladders form another item that should be inspected 
carefully, particularly with respect to the nails used to 
hold the rounds or steps in place and rigidly to the side 
bars of wooden ladders. These nails often rust out be- 
neath the surface of the wood, leaving the ladder unsafe, 
although there may be little surface indication of the 
fact. Bolts or rivets which support the ladders on steel 
tanks should be given the same careful inspection. 

A detailed inspection should also be made of the foun- 
dations, tower, caps and floor system, the tank proper, 
the roof and the frost box. The interior of both steel 
and wooden tanks should be inspected. When making 
this inspection, the tank should be partly emptied so that 
it can be done thoroughly. The accompanying form is 
one that we use for reporting all tank inspections. 


Includes Tanks as Part of Bridge Inspection 


By L. G. BYRD 
Bridge and Building Supervisor, Missouri Pacific, Wynne, Ark. 


In general, the frequency with which water tanks 
should be inspected will depend on the condition of the 
tub. There are still many wooden tubs in use, which are 
held together by flat or round iron hoops. The flat hoops 
particularly need frequent inspection, especially where 
certain forms of water treatment are used. It is my 
practice to include the inspection of wooden water tanks 
in the regular quarterly bridge inspection, since it saves 
considerable time to include it in this itinerary. 

Steel tanks should be inspected annually, the most sat- 
isfactory time being in the fall in connection with the 
annual bridge inspection. These inspections should he 
made by the supervisor of bridges and building or, if 
for any reason he is unable to do so, a bridge inspector 
or some other man fully qualified by experience should 
be assigned for the purpose. The report should be made 
on a regular inspection form and should include the con- 
dition of the hoops, the staves, gallows frame, ladders, 
rivets, bolts and all working parts. Regular and thor- 
ough inspections will often eliminate the delays which 
result from a water failure caused by the condition of a 
water tank. It is also important from an economic 
standpoint, since relatively small defects or damage to a 
tank may develop into expensive work if allowed to go 
without attention. 
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Solder 


What are the characteristics of a good solder? 
li’hat methods should be used in applying it? ? 
What precautions are necessary 





Free Running and Even Melting Required 


By C. H. WOODRUFF 


Draftsman, Engineering Advisory Committee, Chesapeake & Ohio and 
Affiliated Lines, Cleveland, Ohio 


Among the most important characteristics of a good 
solder are free running and an even melting temperature. 
The designation stamped on the bar, as 50-50 or half and 
half, indicates the proportions of tin and lead in its com- 
position and incidentally the work for which it is adapted. 
Spelter solder melts at a low temperature and is adapted 
particularly for soldering lead or pewter articles. At 
the other extreme is a special solder with a high melting 
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point which is required for aluminum. 

For proper application, all surfaces involved should be 
cleaned thoroughly. Choose as mild a flux as will do the 
work satisfactorily, and use dilute acid only where abso- 
lutely essential. The surface must be dry before either 
the acid or the solder is applied. Immediately after 
applying the flux, hold the soldering iron against the 
surface to be soldered, allowing a little time for the trans- 
fer of heat and the resulting chemical action before plac- 
ing the solder, 

When soldering vertical seams, hold the iron on the 
seam and above the solder. Then slide the iron down, 
touch the solder and draw the iron upward quickly along 
the seam. If done properly, the solder will follow the 
iron upward. When soldering with a torch, a steady 
blast and short-pointed flame give best results. The 
flame should be turned onto the area to be soldered and 
then withdrawn while the stick of solder is placed in 
contact with the heated surface, this operation being re- 
peated until the application is completed. 

Among the precautions to be observed, where acid is 
used to’ clean the surfaces, is to wash it away before 
applying the solder. Do not overheat the soldering iron 
or expose tinned surfaces to the direct action of a flame. 


Solder Must Be Adhesive 


By Supervisor of Bridges and Buildings 


It is assumed that the question refers particularly to 
soft solder, since this material is most commonly used 
in building and plumbing work. The characteristics of 
such a solder will vary with the type of work to be done, 
but all forms will have one fundamental characteristic— 
they must be adhesive. Tin and lead alloy perfectly in 
any proportions of the respective metals. Soft solder is 
an alloy of tin and lead, although not all of their alloys 
are solder, to which a small amount of antimony is gen- 
erally added. 

Specifications covering 11 compositions of soft solder 
have been approved by the American Standards Asso- 
ciation, in which the content of tin varies from 31 to 63 
per cent, and of antimony from 0.12 to 2 per cent, the 
remainder being lead. If a highly liquid solder is re- 
quired, as for roofing, the proportion of tin should be 
large. A plastic solder is needed, however, for wiping 
joints and this is obtained by using a high percentage of 
lead and up to 2 per cent of antimony. Solder used for 
joining galvanized iron or zinc sheets should not contain 
antimony since it forms an alloy with the zinc, that fuses 
only at temperatures above the working range for the 
solder, thus reducing its fluidity. 

Methods of application may vary somewhat, but in all 
cases the first step is to cleanse the surfaces to be joined. 
This may be done by scraping or abrasion, but the most 
practical method for jobs of any magnitude is by means 
of mild fluxes, which dissolve the oxidized film which 
forms on these surfaces and interferes with the adhesion 
of the solder, such as rosin, stearin or tallow. Zine 
chloride is used as a flux sometimes, either alone or in 
combination with ammonium chloride, its advantage be- 
ing that it also acts as a scavenger. 

In applying the solder, the surfaces must be heated to 
or above the melting temperature of the solder. For 
roofing or other metal sheets, this is usually accomplished 
hy means of a heated soldering iron (or copper) which 
is drawn along the edges at a rate just sufficient to melt 
the solder and heat the areas to be joined. Other meth- 
ods of heating include the blow torch, the solder bath 
and the sweating process, the latter being used largely 
hy electricians in soldering wire joints. 

In plumbing, the wiping process is used widely for 


RAILWAY ENGINEERING AND MAINTENANCE 429 


joining pipes. In this process, a solder having a high 
lead and antimony content is used, which remains plastic 
through a wide range of temperatures—approximately 
100 deg. F. Tallow and lard oil are the fluxes most 
commonly used, the wiping cloth generally being satu- 
rated with the flux. 

Skill is essential if a good job is to be obtained and 
this can be acquired only through training. A soldering 
job should, therefore, not be entrusted to an inexperi- 
enced workman. It has been said that three fundamental 
precautions are necessary to produce a satisfactory job 
of soldering and that these are (1) cleanliness, (2) more 
cleanliness and (3) still more cleanliness. Temperatures 
much above the melting point of the solder are not de- 
sirable because the process of oxidation is accelerated 
as the temperature increases. For this reason, if it be- 
comes necessary to melt the solder in a pot, the tempera- 
ture should be carefully controlled and the surface pro- 
tected by a hard flux. Again, at higher temperatures the 
tin and lead segregate and the tin, being lighter, rises to 
the top, so that constant stirring is necessary. If the 
solder is to be applied to copper, the temperature should 
he kept as low as practicable to prevent the formation 
of an alloy of copper and tin which is brittle and of little 
strength and thus reduces the effectiveness of the work. 
Heavy deposits of solder are not desirable, as experience 
has shown that the strength of the point is thereby con- 
siderably decreased. It has been demonstrated that a 
thin film of solder makes the strongest joint. 


Se 


Inner Guard Rails 


What should be the relative height, as compared 
with the running rails, of the inner guard rails on 
bridges? Why? How far should they be placed 
from the running rail? What determines this dis- 
tance 


Should Be High Enough to Guide Wheels 


By ROBERT WHITE 


Section Foreman, Grand Trunk Western, Drayton Plains, Mich 


As a safety measure, inner guard rails should be ap- 
plied to all open-deck bridges and to all bridges, what- 
ever the type, across streets and highways. The height 
of these guard rails, if they are to be effective, must be 
sufficient to prevent derailed wheels from climbing over 
them. Yet they must not be high enough to interfere 
with hanging parts on the rolling stock. 

These considerations limit the variation in height to a 
rather narrow range, but this is as it should be. To 
avoid encroaching on the clearance with the cars and 
locomotives inner guard rails should never be higher 
than the running rail. Conversely to avoid the possibility 
that a derailed wheel will jump across the guard rail, the 
height should not be more than one inch lower than that 
of the track rail. On this basis an 80-Ib. rail can be 
used for the inner guard rail when the running rail is 
100-Ib. or less. If the running rail is on the tie plates 
the inner guard rail may be slightly lower than 1 in. 
below the top of the running rail, in which event some 
roads also use tie plates under the guard rail. Whether 
tie plated or not, all inner guard rails should be fully 
spiked. j 

As it is the duty of the guard rail to control the posi- 
tion and travel of derailed wheels and to prevent them 
from striking the outer guard timber, the distance from 
the running rail, measured from the gage line to the 
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outside of the head of the guard rail, should be about 
10 in. This is wide enough to accommodate either a 
derailed pair of wheels or a truck, yet it is sufficiently 
narrow to keep the truck upright and parallel with the 
track, or to control the travel of the wheels and thus 
often avoid an extension of the derailment. 

Inner guards should extend beyond the ends of the 
bridge, continuing parallel with the running rail for a 
minimum of three feet on the roadbed. From this point 
they should converge at such a rate that they will extend 
not less than 30 feet further on the roadbed. At the 
point where the converging rails meet at the center of the 
track, they should be fitted with a nosing of such design 
that any dragging part will not catch and tear them out 
or itself be torn from the car. By means of this gradual 
converging of the guard rails, wheels or trucks that have 
been derailed approaching the bridge will be guided into 
the 10-in. space before reaching the end of the bridge. 
This increases the probability that they will be guided 
across the structure with a minimum of damage to it or 
to the car to which they belong. While 30 ft. is stated 
as the minimum, many roads use a longer extension, 
some requiring as much as 100 ft. Short curved rails 
tend to bring the wheels back into line too rapidly and 
may cause the car to overturn. At high speeds, inertia 
may carry the wheels across the converging rails. For 
these reasons, the longer extensions are considered bet- 
ter practice. 


Thinks 75-Lb. Rail Is Sufficient 
By L. G. BYRD 


Bridge and Building Supervisor, Missouri Pacific, Wynne, Ark. 


There is no disadvantage from the physical viewpoint 
in using the same section of rail for the inner guard on 
bridges as is employed for the running rail. The inner 
guard rail is not required to rest on tie plates, however, 
so that the top of the running rail will stand from 5 
to 7% in. higher than that of the inner guard rail where 
both are of the same section. I do not think it is neces- 
sary to use the same section and do not do so for weights 
above 75 lb. In other words, we consider that a 75-Ib. 
rail is sufficient for the inner guard rail on bridges that 
are laid with rail heavier than 75 lb., and we are using 
them regularly with 90-Ib, running rails. 

Our plans provide that inner guard rails shall be placed 
eight inches from the running rail and that they shall 
extend onto the roadbed 60 ft. beyond the ends of the 
bridges. Beyond the end of the bridge they converge 
and are fitted with a frog-point nosing of the same sec- 
tion as the guard rail. Inner guard rails should be spiked 
to every tie and the individual rails should be joined by 
means of full-bolted angle bars. Rail braces should be 
placed on alternate ties of the converging curves. 


Should Not Be More Than | In. Lower 


By Engineer of Bridges 


It is well established that as a safety measure in the 
event of a derailment, every bridge should be equipped 
with inner metal guard rails. The American Railway 
Engineering Association recommends the use of inner 
euard rails on all open-floor structures longer than 20 ft. 
in main-line tracks and on similar structures on branch 
lines on which train speeds are 20 miles an hour or more. 
At least one state requires by statute that inside guard 
rails shall be used on all bridges where the continuity of 
the roadbed is broken. Experience has shown that track 
rails are efficient for this purpose, and as a matter of 
convenience second-hand rails are generally used. 
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Obviously, the inner guard rail should not be higher 
than the running rail, since this would infringe on the 
vertical clearances that have been established by the 
Mechanical division of the American Railway Associa- 
tion or are required by the Interstate Commerce Com- 
mission. Neither should it be so low that a derailed 
wheel will be likely to continue across it, thus becoming 
ineffective for the purpose for which it is intended. 
While on this basis it is desirable to keep the inner guard 
rail as high as practicable, economic reasons make it de- 
sirable to reduce the weight as much as possible without 
producing an unsafe condition. As a result, it is common 
practice to use a second-hand rail of somewhat lighter 
section than the running rails. Under no condition, how- 
ever, should the top of the guard rail be more than one 
inch below that of the running rail. 

Inner guard rails should be so spaced relative to the 
running rails that a derailed wheel will not strike the 
outside guard timbers. It is also desirable to keep them 
close enough to the running rail to insure that a derailed 
truck will be kept lined parallel with the track rail. Ex- 
perience has shown that, all things considered, a spacing 
of 8 to 10 in. gives the best results. 


vvv 


Long Ties at Bridge Ends 


Is there any advantage in using longer ties off 
the ends of open deck bridges? If so, what? Over 
what distance should they be used 


Does Not Consider Them Necessary 


By L. G. BYRD 
Bridge and Building Supervisor, Missouri Pacific, Wynne, Ark. 


I know of no reason for using longer ties off the ends 
of bridges other than for the purpose of avoiding low 
approaches. It has been my experience that low ap- 
proaches to open deck or other bridges are caused pri- 
marily by lack of material to bring or keep the embank- 
ment to proper height, width and slope; to failure to 
construct backwalls properly; and to rigidity of the 
structure when built in a new embankment, so that the 
ends of the bridge and the embankment do not settle 
together. 

These conditions can best be remedied by keeping the 
embankment filled to proper height and width; by con- 
structing the backwalls so that they will remain intact; 
and by keeping the track tamped solidly to surface. If 
these items are looked after properly, there will be no 
need for using long ties. 


Has Found It Desirable in a Few Cases 
By District Engineer 


In two or three instances where it has been necessary 
to place the track in operation over “green” fills before 
they have been given time to take any settlement, I have 
found the use of long ties at the ends of open deck 
bridges of advantage, since they tend to retard the settle- 
ment of the track into the unconsolidated roadbed. In 
a measure, this avoids the abrupt low spots at the ends 
of the bridges which might otherwise form quickly. This 
is only a temporary measure, however, which should be 
discontinued as soon as sufficient settlement has occurred 
to insure a reasonable degree of stability to the roadbed. 

I do not know of any other circumstances under which 
I would be willing to recommend the practice of using 
long ties as suggested. Although I have seen it done in 
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not a few instances, I have always considered it a con- 
fession of inefficiency in maintenance. After the road- 
bed has settled, if it is maintained to full section and 
properly drained, and if the track is kept surfaced on 
ballast of good quality, ties of normal length will support 
the track at the ends of bridges as well as elsewhere on 
the roadbed. 
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Deterioration of Paint 


Does a northern or a southern exposure cause 
paint to deteriorate more rapidly? Why? What 
measure can Be taken to retard this action 


Southern Exposure Accelerates Deterioration 


By C. H. WOODRUFF 


Draftsman, Engineering Advisory Committee, Chesapeake & Ohio and 
Affiliated Lines, Cleveland, Ohio 


It has been my observation that paint on a southern 
exposure deteriorates more rapidly and [| attribute this 
partly to the fact that the sun’s rays tend to draw out 
the resins in the wood, thus leaving open cracks which 
are particularly noticeable around nails and at joints. 
Such openings admit moisture to the wood. In addition, 
the oils in the paint evaporate, leaving the pigments held 
loosely, so that they are easily rubbed off with the hand, 
somewhat resembling chalk. 

With the purpose of retarding this action, I would, 
first of all, clean off the loosely-held pigments with a 
wire brush. I would then fill all cracks with unthinned 
white lead which had been colored to a slightly lighter 
tint than the finishing coat. For badly weathered walls, 
a priming coat should be applied over the entire surface, 
made by mixing one gallon of linseed oil with one gallon 
of ready-mixed paint. For the finishing coat, after the 
paint is mixed for application, I would add one pint of 
linseed oil. 

On surfaces that have a southern exposure I prefer to 
apply the paint late in the afternoon, since the drying 
action is not then so rapid, being somewhat retarded 
during the evening and night. While the addition of 
linseed oil makes brushing more difficult, the paint will 
adhere satisfactorily if it is well brushed. As contrasted 
with paint on surfaces having a southern exposure, paint 
on northern exposures shows a tendency to blister and 
peel. I hold this to be the result of painting the surface 
while damp. 


Direct Sunlight Tends to Destroy Paint 


By Master Painter 


Paint is sensitive to a wide range of both natural and 
artificial conditions which tend to destroy it, but with re- 
spect to natural conditions it is well established that paint 
wears out most rapidly in those situations where it is 
exposed most directly to sunlight. Linseed oil, the ve- 
hicle usually employed in paints for exterior use, does 
not dry in the ordinarily accepted meaning of the term. 
Drying in this case is rather a hardening process which 
occurs as a result of absorption by the oil of oxygen from 
the air. 

After hardening, or drying, has once been completed, 
however, further oxidation of the oil film results in a 
destruction of the vehicle and the condition commonly 
known as chalking. While chalking is a form of paint 
destruction, it is in no sense a true defect and should not 
be so considered, since it is merely a manifestation of the 
natural processes which result from exposure to the 


RAILWAY ENGINEERING AND MAINTENANCE 431 


weather. In fact, chalking is the loosening of the pig- 
ment as its support is withdrawn by the progressive 
destruction of the vehicle. 

Under favorable conditions oxidation occurs slowly 
and is generally referred to as weathering. Continued 
exposure to direct sunlight definitely accelerates oxida- 
tion of the oil film, principally through the action of the 
ultra-violet rays, although it is considered likely that 
other actinic rays have a similar, if not so powerful, an 
effect. 

The first and most direct result of this action is a fur- 
ther hardening of the paint film to the point where it 
loses its elasticity and becomes brittle. This may be fol- 
lowed by checking and scaling. The second most obvious 
result is the chalking of the surface that has been men- 
tioned. If no action is taken to cure or moderate the 
condition, the process will continue until the paint is 
destroyed. 

Natural destruction of the paint film under exposure 
to direct sunlight is relatively rapid, the rate increasing as 
the equator is approached, because of the greater effect 
of the ultra-violet and other actinic rays at low latitudes, 
and there is no means by which it can be avoided. Pre- 
mature failure of this type is avoidable, since it is almost 
always a result of using an insufficient quantity of a sat- 
isfactory vehicle or of using a poor oil. On the other 
hand, it may result from using too much turpentine for 
drying. 

Although there is no permanent remedy for the form 
of failure caused by direct sunlight, the process can be 
retarded to some extent. Premature failure can be 
avoided by using sufficient first-quality linseed oil, and by 
care in the application of the drier. Assuming that good 
linseed oil has been used originally, the process can be 
arrested by repainting the chalked surface with paint 
containing an excess of linseed oil, sufficient to be ab- 
sorbed by the old film without causing the paint itself to 
become lean. 

Several precautions can be taken when making a fresh 
application of paint, that will tend to retard the rate of 
failure. Lighter colors are more resistant to the action 
of sunlight, since they reflect instead of absorb the light 


rays. For the same reason a glossy surface acts as a re- 
tardant. Again, such a surface does not catch and re- 


tain dirt, which in turn absorbs and holds moisture and 
thus accelerates oxidation. Two light coats will give 
better results than heavy, single coat work, since the lat- 
ter tends to fail more rapidly. Finally, where this is 
warranted, the planting of trees to screen the surface 
from direct sunlight may, in some cases, have an ap- 
preciable effect. 





How the Track Looks Behind a Tie-Tamper Gang on the Erie 
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New Devices 





Develops Double-Coil Spring Washer 


DOUBLE-COIL spring washer for track joint use, 
known as the Double Coil Hy-Crome spring 
washer, has been added to the line of spring washers 
manufactured by the Eaton Manufacturing Company, 
Reliance Spring Washer division, Massillon, Ohio. 
This washer has been designed and developed especially 


The Double Coil 
Hy-Crome Spring 
Washer 





for application at locations requiring a wide reactive 
range without excessive pressure, although the washer 
may be manufactured from a heavier section of steel 
for use where a strong reaction is required over a wide 
reactive range. The washer is also made from heavier 
sections of steel for use in frogs, switches, crossovers, 
etc., of bolted construction. 


Detachable Drill Bits 


HE Ingersoll-Rand Company, New York City, has 

announced the development of detachable drill bits, 
for rock drilling, which are to be marketed under the 
name “Jackbits.” These new bits are designed to pro- 
vide an economical solution of the drill steel problem 
for those whose operations are so limited as to make 
unwarranted the operation of a sharpener and _black- 





The New I-R "Jackbit,"" Cut Away in Part to Show the Construction 


smith shop, or where the handling of machine-sharp- 
ened drill steels is unusually difficult or expensive. 

Jackbits are detachable rock drill bits, designed to 
replace the conventional bits forged on the ends of 
drill steels. They are secured directly on to the end 
of a drill rod by means of a sturdy, shallow, reverse 
buttress-type thread of a carefully determined angle, 
a type of thread which keeps the bits tight while in 
use, and yet makes them readily detachable for chang- 
ing. It is said that the maximum hammer blows dur- 
ing drilling are transmitted through the end of the rod, 
close to the cutting edge and that there is no pressure 
on the threads. 

Other features pointed out concerning Jackbits are 
the large clearance grooves provided to pass cuttings 
from the bottom of the hole, the countersunk hole in 
the center of the cutting edge which acts as a pilot to 
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guide the bit, and cadmium plating to prevent rusting 
and to give a bright finish. 

The hollow drill rods for use with Jackbits are made 
by what is called the “super-smooth-hole” process, a 
process which has long been standard practice with the 
Ingersoll-Rand Company. This method of manufac- 
ture is claimed to provide a smooth, uniform hole 
through the full length of the rod, and to eliminate 
fatigue cracks and detrimental corrosive action which 
might occur if the hole surface were rough. 


What Our Readers Think 
Do We Raise Track Too Often? 


Lima, Ohio. 
To THE Epitor: ; 

I have noted with considerable interest the editorial 
on surfacing track, which appeared on page 224 of the 
May issue. I assume that the writer referred to main- 
track maintenance. On this basis, | was especially in- 
terested in the statement that we have been raising our 
track too frequently and also the recommendation that 
track be carried with only routine surfacing for periods 
of 10 to 15 years. No doubt this can be done, but at 
the expiration of such a period, if all of the roads should 
follow the practice, it would be necessary to rebuild most 
of the mileage of the country. 

It is essential that we consider the cost of labor and 
ballast when giving the main track a surface out of face, 
but there are more important matters which must be 
given equally serious thought. These include rail, ties 
and track fastenings. A practical and experienced main- 
tenance man can easily determine what proportion of his 
track should be lifted. The factors to be considered are, 
first, tie renewals; and second, whether the track is cen- 
terbound, a condition that is likely to occur in nearly 
every type of ballast. I do not believe it is practicable 
to allow a great number of ties to be dug in under the 
rails in any kind of permanent ballast. For this reason, 
where tie renewals are heavy, the track should be given 
a light raise in connection with the renewals. 

Rail is one of the most important elements of the track 
structure, which requires careful maintenance to protect 
it against damage. To give this protection, all main 
tracks over which freight trains are operated at a speed 
of 40 miles an hour and passenger trains at 60 miles an 
hour, should have a light surfacing lift every three or 
four years, both to avoid damage to the rail and to in- 
sure good riding track. 

It is the duty of any maintenance officer to program 
his work, so that every gang will have a definite objec- 
tive. The greater the amount of work that is pro- 
grammed and the more consistently the maintenance 
forces are made to adhere to a uniform schedule, the 
greater the efficiency that will be secured. I do not be- 
lieve that any maintenance officer desires to have or be 
a party to a retrograde movement in maintenance, which 
will carry it back to the methods of only a few years 
ago. We all hope to continue the advance which has 
been under way, and insure protection to all of the mate- 
rial in our tracks. To this end, I do not believe that 
out-of-face work and ordinary tie renewals should be 
eliminated. On the contrary, we should maintain the 


present intervals of three to four years for making a 
general surface, and give preferred attention to the pro- 
tection of rail, ties and other track material. 
W. M. Rorrorr, 
Roadmaster, New York, Chicago & St. Louis. 
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Passenger Rate of Two Cents a Mile on 
Northern Roads 


The Great Northern and the Northern 
Pacific on August 1 permanently reduced 
the coach and tourist sleeping car passenger 
rate to two cents a mile throughout the 
systems. Following the action taken by 
these railroads, the Chicago, Milwaukee, St. 
Paul & Pacific established the two-cent rate 
on its main line west of St. Paul, Minn., 
on all branch lines west of Aberdeen, S. 
D., and on restricted branch lines east of 
Aberdeen, while the Chicago & North 
Western and the Union Pacific placed the 
rate in effect between competitive points. 


14,000,000 Man-Hours Without a 
Reportable Accident 


A total of 1,563 employees in 13 shops 
of the motive power and car departments 
of the Chicago & North Western have 
worked 14,259,750 man-hours without a re- 
portable accident. Leading the group in 
the number of non-accident days is the Mil- 
waukee passenger car department with 
2,460 days, or 82 months, without an acci- 
dent. The Milwaukee freight car depart- 
ment is second with 2,160 days, or 72 
months. In the motive power department, 
the North Fond du Lac (Wis.) shop 
worked 1,680 days, or 56 months, while the 
Winona (Minn.) shop worked 1,590 days, 
or 53 months, without an accident. 


Eastman Advocates Federal Aid in 
Crossing Elimination 


Joseph B. Eastman, federal co-ordinator 
of transportation, has made public two let- 
ters addressed by him to Secretary of the 
Interior Ickes (in the latter’s capacity as 
chairman of the special board for public 
works, which is spending $3,300,000,000 on 
such projects), in which he presents the 
advantages of allocating a substantial por- 
tion of the $400,000,000 highway appro- 
priation to grade crossing elimination. In 
his first letter Mr. Eastman pointed out 
that the rules for road expenditures pro- 
mulgated by the secretary of agriculture 
Place grade crossing eliminations last on 
the priority list, whereas the Bureau of 
Public Roads assigned them to second 
place. Mr. Eastman concluded this letter 
with the statement that “my belief is 
strong that use of the public works funds 
in the elimination of railroad grade cross- 
ings would be most beneficial to the rail- 
roads and to the country as a whole, hav- 
ing in mind not only public safety, but 
railroad traffic and employment and other 
employment as well.” His second letter 
dealt with the amount of labor required 
on the job in the elimination of grade 
crossings and referred to an engineers’ 





study, in which it was estimated that the 
percentage of the cost paid to labor on the 
job “would run about 35 per cent gener- 
ally. In contrast, the similar ratio in the 
case of highway construction work is prob- 
ably under 20 per cent.” 


Tie Stocks Decline Further 


The number of crossties in the hands of 
tie producers are continuing to decline, ac- 
cording to reports made to the Railway Tie 
Association by companies handling approx- 
imately 85 per cent of the commercial out- 
put. On August 1 these companies had on 
hand 4,830,620 crossties, this quantity being 
approximately 2!4 per cent léss than the 
quantity in stock on July 1, 16 per cent less 
than the stock on January 1, and 27 per 
cent less than the stock on July 1, 1932. 
Tie stocks in the hands of producers have 
declined steadily since January 1, 1932, 
when the compilation of records was first 
began, the stocks at that time amounting 
to 8,638,999 ties. 


Railroads Establish Student Round- 
Trip Rates 


The principal railways of the United 
States on August 25 established a new 
system of special round-trip railroad fares 
designed to accommodate student traffic co- 
incident with the fall opening and vacation 
closing periods of universities, colleges, 
preparatory schools and other educational 
institutions. Students leaving home be- 
tween August 25 and October 5 may pur- 
chase a round-trip ticket at 1% times the 
normal first class one-way rate and use 
the return portion during the Christmas 
holidays, the spring vacation or at the end 
of the school year. Those using the return 
portion during the Christmas holidays or 
the spring vacation may purchase other 
round-trip tickets at the same rate. 


Co-ordinator's Office Announces 
Four Surveys 


A thorough investigation of railroad 
train service, involving four separate sur- 
veys, is to be undertaken by the Section 
of Transportation Service of the organiza- 
tions of the Federal Co-ordinator of 
Transportation, according to a statement 
prepared by J. R. Turpey, director of the 
section, and issued from the co-ordinator's 
office on August 15. Mr. Turney explained 
that the basic objective of his section is, 
by investigation, assembly and analysis, to 
recommend ways and means by which 
transportation service can be improved with 
a view to greater economy and more effi- 
cient and attractive service. The four 
surveys, which are being undertaken si- 
multaneously, include a survey of merchan- 







433 


dise traffic which will deal with freight 
handled in less-than-carload quantities by 
railroads, express agencies, freight con- 
solidators or forwarders, trucks and to some 
degree by parcel post; a carload survey 
which will follow substantially along the 
same lines as that of merchandise traffic, 
with particular attention to the terminal 
phases of the problem; and a passenger 
survey which will search for methods by 
which this service may be made more use- 
ful and attractive to the public and at the 
same time more economical. 


Urges Railroads to Co-Operate in 
Prosperity Drive 


Joseph B. Eastman, federal co-ordinator 
of transportation, on August 3, sent a tele- 
gram to the presidents of all Class I rail- 
roads urging their co-operation in the 
country-wide drive that is being made “to 
increase employment, build up purchasing 
power, increase production and sustain it 
by consumption.” Mr. Eastman announced 
that reports to him indicated that the rail- 
roads had restored about 40,000 men to 
work since June 1, adding that “if all pull 
together this drive will succeed, but it may 
fail if some hang back. The railroads 
will gain directly and immediately if it suc- 
ceeds,” he said, “and they have much de- 
ferred maintenance work which sorely 
needs to be done. I strongly urge that the 
railroads spend every available dollar in 
putting men back to work and in so doing 
they will, I believe, serve their own inter- 
ests as well as those of the country.” Ac- 
cording to a later statement by Mr. East- 
man, advices from all the Class I railroads 
except the Toledo, Peoria & Western, show 
that the net number of men returned to 
work since June 1 is 65,268. 


Railway Net Income for June 
Again Tops 1932 


For the month of June Class I railroads 
of the United States had a net railway op- 
erating income of $59,453,185, which was 
at the annual rate of 2.81 per cent on their 
property investment, as compared with a 
net income of $12,299,666, or 0.58 per cent, 
in June, 1932. Gross operating revenues for 
the month of June amounted to $278,311,- 
079, as compared with $243,545,252 in the 
same month of last year, a gain of 14.3 per 
cent. In the first six months of this year 
the Class [ railroads had a net railway 
operating income of $152,903,213, or 1.40 
per cent on their property investment, as 
compared with a net of $109,612,839, or 1.0 
per cent, in the same period of 1932. Gross 
operating revenues for the first half of this 


583,370,738 for the same period in 1932, 
a decrease of 10.6 per cent. 


Carloadings Hold Gain Over 
Last Year 


Carloadings of revenue freight on Class 
I railways are continuing to surpass the 
figures for 1932 according to the weekly 
statements issued by the Car Service Divi- 
sion of the American Railway Association. 
With the week ending August 19, the latest 
week for which figures were available at 
the time of going to press, carloadings had 
held above 1932 by substantial margins for 
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15 consecutive weeks and for 9 weeks the 
increases over the same weeks in 1932 had 
totaled more than 100,000 cars in each case, 
with no indications of a perceptible slack- 
ening of the rate of increase. For the week 
ending August 19, revenue carloadings 
totaled 634,845 cars, an increase of 12,086 
cars above the previous week and 116,405 
cars more than the same week in 1932. 


1933 Transportation Conference 
Completes Organization 


The Transportation Conference of 1933 
an organization established for the purpose 
of making a disinterested study of the en- 
tire transportation problem of this country, 
was organized at a meeting at New York 
on August 10 and 11. Harry A. Wheeler, 
president of the Railway Business Asso- 
ciation, was elected permanent chairman, 
while Professor Lewis C. Sorrell of the 
University of Chicago was elected perma- 
nent secretary. The following statement 
of purpose is included in the articles of 
organization which were adopted at the 
meeting in New York. “It is the purpose 
of this Conference: (1) To provide a 
medium for the disinterested study of the 
entire transportation problem, including 
both its developmental and regulatory as- 
pects, as it relates to every agency of trans- 
portation, in order to determine, insofar 
as possible, the basic principles that should, 
in the public interest, underlie a national 
transportation policy; (2) to disseminate 
the views thus formulated for the purpose 
of creating a sound public opinion with 
respect thereto; (3) to recommend such 
specific changes in legislation as may be 
necessary and desirable with respect to 
said national policy.” 


I. C. C. Refuses to Reduce Rates 


In a discussion made public on August 
5, the Interstate Commerce Commission de- 
clined to make general reductions in freight 
rates on basic commodities in addition to 
the emergency surcharges which expire on 
September 30, stating that with a rate re- 
duction of as little as 10 per cent below 
the 1931 rate level the carriers as a whole 
would fail to earn their fixed charges by 
more than 20 million dollars in the ensu- 
ing 12-month period. Moreover, according 
to the commission, “it is difficult to see 
how general rate reductions would increase 
the total volume of business of the coun- 
try, unless they bring about increased con- 
sumption through lower prices to consum- 
ers. During the depression, prices to con- 
sumers have, without stimulating consump- 
tion, been lowered to a far greater extent 
than could possibly result from a rate re- 
duction as great as 25 per cent.” The de- 
cision was made in a case rising out of a 
petition filed with the commission on Jan- 
uary 25 by the American Farm Bureau 
Federation, the Farmers’ Educational and 
Co-operative Union of America, the Na- 
tional Coal Association, the National 


Grange and the National Lumber Manu- 
facturers Association, who alleged, among 
other things, that since 1929 there has been 
a severe decline in the price of commodities 
in general which has not been reflected in 
similar reductions in charges for railway 
service. 
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Association News 


Personal Mention 





Maintenance of Way Club of Chicago 


The first meeting of the club for the 
winter season has been scheduled for 
September 20. As in past years, the meet- 
ing will be preceded by a dinner at the 
Auditorium Hotel. 


Bridge and Building Association 


Approximately 50 members of the As- 
sociation met with the officers and mem- 
bers of the Executive Committee in Chica- 
go on August 29 to discuss the affairs of 
the organization, to ratify the action of 
the officers in abandoning the convention 
this year and to plan for a meeting which 
it is hoped will be held on the regular 
dates next year. At this meeting officers 
of the association voted on its status, fi- 
nancial and otherwise. It was decided 
that the dues for the next year should be 
fixed at $2, or half the normal dues. 

At a meeting held on the same morning, 
the Bridge and Building Supply Men’s As- 
sociation elected new officers, received the 
reports of retiring officers and transacted 
other business. The officers elected were: 
President, S. A. Baber, High Grade Manu- 
facturing Company, Cleveland, Ohio; vice- 
president. B. S. Spaulding, Fairbanks 
Morse & Company, Chicago; secretary, 
John W. Shoop, Lehon Company, Chicago; 
treasurer, B. J. Wilson (re-elected), 
Pocket List of Railroad Officials, Chicago. 
I. B. Tanner, International Railweld Cor- 
poration, Chicago, retiring president of the 
association, presided at the meeting. 


American Railway Engineering 
Association 


The letter ballot of the membership with 
respect to the substitution of the new 112- 
Ib. R. E. rail section for the existing 110- 
Ib. R. E. section developed an overwhelm- 
ing majority in favor of the change. The 
affirmative vote on the six propositions in 
the ballot ranged from 480 to 502 out of 
518 ballots cast. The results of this vote 
have been submitted to the American Rail- 
way Association with the recommendation 
that the new 112-lb. section be made an A. 
R. A. standard. 

The vacancy in the board of direction 
resulting from the resignation of Lem 
Adams, who left railway service to be- 
come chief engineer of the Oxweld Rail- 
road Service Company, has been filled by 
the election of Dr. Hermann von Schrenk, 
consulting timber engineer, St. Louis, Mo. 

Five of the association’s standing com- 
mittees held meetings during the month of 
August. The Committee on Buildings met 
in Chicago on August 8 and 9; the Com- 
mittee on Masonry in New York on August 
17 and 18; the Committee on Maintenance 
of Way Work Equipment in Chicago on 
August 17; the Special Committee on 
Waterproofing in New York on August 
18, and the Committee on Rivers and Har- 
bors in Chicago on August 21. 


General 


J. S. Miller, roadmaster on the Chicago, 
Burlington & Quincy at Greybull, Wyo., 
has been promoted to assistant superin- 
tendent of the McCook division, with 
headquarters at Denver, Colo. 


F. E. Lewis, general superintendent of 
the Chicago, Indianapolis & Louisville 
and formerly an assistant engineer on the 
Chicago & Wabash Valley (now part of 
the Monon), has been promoted to gen- 
eral manager, with headquarters as be- 
fore at Lafayette, Ind. 


R. R. Cummins, superinténdent mainte- 
nance of way of the Central of Georgia, 
with headquarters at Savanah, Ga., has 
been appointed acting general manager 
and chief engineer, to succeed C. E. 
Weaver who has been appointed South- 
ern Regional director on the staff of 
Joseph B. Eastman, Federal Co-ordinator 
of Transportation. 


Engineering 


G. R. Smiley, assistant chief engineer 
of the Louisville & Nashville, has been 
promoted to chief engineer, with head- 
quarters as before at Louisville, Ky., to 
succeed William H. Courtenay, who has 
been appointed to the newly-created posi- 
tion of consulting engineer with head- 
quarters also at Louisville. 

Mr. Smiley graduated from Washington 
and Lee University and entered railway 
service as a rodman on the Hudson River 





G. R. Smiley 


division of the New York Central on 
September 1, 1902. Later he was made an 
instrument man, and on October 15, 1905, 
he was appointed a division engineer on 
the Florida East Coast, later becoming 
superintendent of construction in charge 
of the Key West extension. He entered 
the employ of the Louisville & Nashville 
on May 28, 1912, as resident engineer in 
charge of the construction of the Winches- 
ter and Irvine branch. On July 15, 1915, 
Mr. Smiley entered the employ of the 
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Nashville, Chattanooga & St. Louis as 
assistant engineer and as such was in 
charge of that road's interest in the con- 
struction of the Chicago, Burlington & 
Quincy-Nashville, Chattanooga & St. 
Louis bridge over the Ohio river, con- 
necting Paducah, Ky., and Metropolis, 
Ill. He re-entered Louisville & Nashville 
service on January 15, 1917, as a special 
engineer, with headquarters at Bay St. 
Louis, Miss., which position he held until 
September 1, 1917, when he was appointed 
assistant engineer. On September 1, 1920, 
he was promoted to chief engineer of con- 
struction, and on April 1, 1931, he was 
further advanced to assistant chief en- 
gineer, which position he was holding at 
the time of his recent promotion. 

Mr. Courtenay has been connected with 
the Louisville & Nashville for 54 years. 
He was born on July 30, 1858, at Louis- 


William H. Courtenay 


ville, Ky., and graduated from Rensselaer 
Polytechnic Institute in 1879. In the same 
year he entered railway service and dur- 
ing the period up to February, 1881, he 
was a rodman on the Louisville, Cincin- 
nati & Lexington (now a part of the 
Louisville & Nashville) and an assistant 
engineer on the same road. In April of 
the same year he was appointed resident 
engineer on construction. In April, 1883, 
he was appointed assistant engineer on 
maintenance work, and in May, 1884, he 
was made assistant engineer of the Hen- 
derson Bridge Company. A year later 
he left railway service, returning to the 
L. & N. in May, 1886, as an assistant en- 
gineer on maintenance. In April, 1891, 
he was appointed principal assistant en- 
gineer and in January, 1905, was pro- 
moted to chief engineer, which position 
he held continuously until his recent ap- 
pointment. 


As a result of the repeal of the Recap- 
ture clause of the Transportation Act of 
1920 by an act of Congress on June 16, 
several changes have been made in the 
valuation organization of the Norfolk 
& Western. Charles F. Losh, valuation 
engineer since October 1, 1918, has been 
retired, largely because of physical dis- 
ability, and S. H. Barnhart, assistant val- 
uation engineer, has been appointed to the 
newly created position of engineering as- 
sistant to the comptroller. The positions 
of valuation engineer, assistant valuation 
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engineer and valuation counsel have been 
discontinued. 

Mr. Losh, who was born at Port Denni- 
son, Ohio, on December 8, 1869, began 
his railway career as a chainman on the 
Norfolk & Western at Cincinnati, Ohio. 
Later he was made principal assistant 
engineer in charge of office and construc- 
tion work, and early in 1899 he was ap- 
pointed assistant engineer in charge of 
the construction of the Cincinnati Con- 
necting Belt Railroad. In 1901, he became 
engineer maintenance of way of the Cin- 
cinnati, Portsmouth & Virginia Railroad. 
When the latter road was taken over 
by the Norfolk & Western, Mr. Losh was 
given the position of assistant engineer 
and served in that capacity until October 
1, 1918, when he was appointed valuation 
engineer. 

Mr. Barnhart, who, as engineering as- 
sistant to the comptroller, will have gen- 
eral charge, under the direction of the 
comptroller, of the preparation, mainte- 
nance and administration of all valuation 
requirements, and who will supervise the 
activities of his department in matters 
relating to taxation and insurance, has 
been connected with the Norfolk & West- 
ern since 1905. 


Track 


Francis Stanton, roadmaster of the Lon- 
don & Port Stanley, at Port Stanley, Ont., 
has retired at the age of 70 years. 


H. C. Krause, assistant roadmaster on 
the Chicago & North Western, with head- 
quarters at Milwaukee, Wis., has been 
promoted to roadmaster, with headquar- 
ters at Antigo, Wis., to succeed A. Asp- 
lund, who has resigned. 


W. A. Chandler, roadmaster on the 
Canadian National, with headquarters at 
Calgary, Alta., has been transferred to 
Edmonton, Alta., to succeed J. Strachan, 
who has been assigned to other duties. 
The position of roadmaster at Calgary 
has been abolished. 


P. Richardson, formerly a roadmaster 
on the Chicago, Milwaukee, St. Paul & 
Pacific, at Trail City, S. D., has been re- 
appointed roadmaster with headquarters 
at Three Forks, Mont., to succeed E. D. 
Mathiesen, whose death is noted else- 
where in these columns. 


F. Parnaby, roadmaster on the Cana- 
dian Pacific, with headquarters at Prince- 
ton, B. C., has been transferred to Sirdar, 
B. C., to succeed T. J. Behan, who has 
been transferred to Grand Forks, B. C., 
to replace S. Kozak. Mr. Kozak has 
been transferred to Princeton to succeed 
Mr. Parnaby. 


J. A. Rollen has been appointed a road- 
master on the St. Louis-San Francisco, 
with headquarters at Amory, Miss., to 
succeed T, Madison, who has been trans- 
ferred to Thayer, Mo., to replace J. D. 
Reeves. Mr. Reeves has been transferred 
to Amory to succeed A Parsons, whose 
death is noted elsewhere in these columns. 


H. W. Freeman, track supervisor on 
the Chicago, Burlington & Quincy, has 
been promoted to roadmaster at Curtis, 


September, 1933 


Neb., to succeed J. L. Baker, who has 
been transferred to Greybull, Wyo. Mr. 
Baker replaces J. S. Miller, whose promo- 
tion to assistant superintendent at Den- 
ver is noted elsewhere in these columns. 


Bridge & Building 


A. J. Rathwell, bridge and_ building 
master on the Canadian National, with 
headquarters at Melville, Sask., has been 
appointed acting bridge and building mas- 
ter with headquarters at Regina, Sask. 


William Hirst, a carpenter on the Cana- 
dian Pacific, with headquarters at Kenora, 
Ont., has been promoted to bridge and 
building master on the Portage division, 
with headquarters at Winnipeg, Man., to 
succeed R. Dawson, who has retired. 


E. D. Whaley, formerly master carpen- 
ter on the Cedar Rapids-Dakota division 
of the Chicago, Rock Island & Pacific, 
with headquarters at Cedar Rapids, Iowa, 
has been reappointed to that position with 
the same headquarters. Early this year 
the position of master carpenter at Cedar 
Rapids was abolished and at that time 
Mr. Whaley was assigned to other duties. 


Obituary 


Homer N. White, a resident engineer 
on the Norfolk & Western, with headquar- 
ters at Norfolk, Va., died on July 15. 


E. D. Mathiesen, roadmaster on the 
Chicago, Milwaukee, St. Paul & Pacific, 
with headquarters at Three Forks, Moni., 
died on July 21. 


A. Parsons, roadmaster on the St. 
Louis-San Francisco, with headquarters 
at Amory, Miss., died on July 6, at St. 
Louis, Mo. 


Richard M. Mahar, a track supervisor 
on the New York Central at Pawling, 
N. Y., died at his home at Pawling on 
August 8 after a prolonged illness. Mr. 
Mahar, who was born on November 2, 
1874, at Rensselaer, N. Y., began his rail- 
road career with the New York Central 
as a laborer on April 3, 1892. On No- 
vember 2, 1897, he was promoted to sec- 
tion foreman at Rhinecliff, N. Y., and, 
after serving in that capacity at several 
points, was promoted to extra gang fore- 
man at Tivoli, N. Y., on April 7, 1901. 
He was advanced to assistant supervisor 
of track at Hudson, N. Y., on April 1, 
1906, and became supervisor of track on 
April 1, 1917, at Pawling, where he was 
located at the time of his death. 


Arthur Emile Doucet, who for many 
years was a prominent figure in the loca- 
tion and construction of railways in Can- 
ada, died at Quebec, Que., on July 15. 
He was born on June 9, 1860, at Mon- 
treal, Que., and was educated at the Royal 
Military College at Kingston, Ont. Mr. 
Doucet entered railway service in 1880 
as an assistant engineer with the Cana- 
dian Pacific, being advanced to division 
engineer in December, 1885. From 1887 
to 1898 he served as chief engineer for 
a contractor on the construction of rail- 
ways in Canada, and in the latter year he 
became chief engineer of the Arrowhead 
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HEAT-TREATED RAIL CROSSING 
NEW BETHLEHEM DEVELOPMENT 





Made by Special Process, Impart- 
ing High Tensile and Brinell 
to Standard Carbon Rails 





EXCELS SOLID MANGANESE 
IN RESISTANCE TO WEAR 


Bethlehem Steel Company has 


perfected a heat-treated rail cross- 


ing. 

This crossing, made possible by a 
new process of heat treatment, is 
longer-lasting and smoother - riding 
than any other type of crossing, and 
requires less maintenance. Experi- 
enced maintenance of way men who 


have seen how the Bethlehem Heat- 








Bethlehem Heat-Treated Rail Crossings installed at an important terminal. 








Treated Rail Crossing stands up un- 
der high-speed, main-line traffic, and 
know the dollars that it saves, foresee 


its extensive adoption. 


Better Physicals 


The following comparison shows the in- 
creased tensile strength, higher Brinell hard- 
ness and other improvements in physical 
properties that the heat-treatment, used in 
the manufacture of these crossings, imparts 
to the standard-analysis carbon steel rails: 





SERVICE TESTED 








Bethlehem 
Standard Heat-Treated 
Rail Rail 


Elastie Limit 83,000 Ibs. 126,700 Ibs. 
Tensile Strength 137,800 Ibs. 177,400 Ibs. 
Elongation 8.8% 7.7% | 
Reduction of Area 12.17% 11.7% | 
Brinell Hardness 282 361 
Izod Impact 1 ft. Ib. 

Bethlehem Heat-Treated Crossings have 
shown great wear resistance, far surpassing 
that of solid cast manganese steel. Further, 
the use of rolled and forged parts gives 
these crossings a high degree of resiliency, 
resulting in decidedly riding 
qualities and remarkable ability to with 





smoother 


Stand heavy wheel impact. 





COMPARE! 





Points of Bethlehem Heat-Treated Rail 

Crossing and points of Solid Manganese 

Crossing after same period of service at 
same location, 











FOR TWO YEARS 


| Jeelieemenneie 


NewHeat-Treated Crossings Show 
Superior Wear Resistance 


Under Heavy Traffic 





For more than two years a number of 
Bethlehem Heat-Treated Crossings have 
been subjected to heavy, high-speed traffle 
at an important location on an eastern road, 

These were among the first Bethlehem 
Heat - Treated Crossings turned out. The 
installation, therefore, offered an oppor 
tunity to see how well the advantages of 
the heat-treated crossing were borne out in 
practice. 

For the sake of comparison, the heat- 
treated crossings were paired with solid man 
ganese crossings, so that each type was sub 
jected to practically the same density of 
traffic. In a recent careful check-up it was 
revealed that the Bethlehem Heat-Treated 


Crossings show hardly one-half as much 








wear as the solid manganese. 
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& Kootenay Railway in British Columbia. 
Two years later Mr. Doucet became chief 
engineer of the Great Northern of Canada 
and in 1904 he was appointed district en- 
gineer of the National Transcontinental 
Railway. He served in this position until 
1914, being in 1918 appointed director of 
public works in Canada. On October 21, 
1924, he entered the service of the Que- 
bec Harbor Commission as resident engi- 
neer on the construction of Wolfe's Cove 
terminal, being in 1925 advanced to en- 
gineer in charge of this project, which 
position he held until the completion of 
the project in 1931. 


Elisha Lee, vice-president of the Penn- 
sylvania, and formerly assistant engineer 
maintenance of way of this company, died 
suddenly on August 6, following a stroke 
of apoplexy. Mr. Lee was born on Sep- 
tember 24, 1870, at Chicago and was edu- 
cated at Massachusetts Institute of Tech- 





Elisha Lee 


nology. He first entered railway service 
in 1892 as a rodman on the Pennsylvania, 
being in 1899 promoted to assistant super- 
visor of track and thence to supervisor 
of track in 1901. Two years later Mr. 
Lee was further advanced to assistant en- 
gineer maintenance of way and in 1907 he 
was made principal assistant engineer of 
the Philadelphia, Baltimore & Washing- 
ton (a subsidiary of the Penna.). In 
1909 he was transferred to the operating 
department as superintendent on the New 
York, Philadelphia & Norfolk (another 
subsidiary of the Penna.) and then served 
successively as assistant to the general 
manager of the Pennsylvania Lines east 
of Pittsburgh, Pa., and Erie and as gen- 
eral superintendent of the P. B. & W. 
In 1916 he was made assistant general 
manager of the Pennsylvania and then 
general manager a year later, being ap- 
pointed acting vice-president in charge of 
operation in 1917. Under federal control 
of the railroads during the war, Mr. Lee 
served as federal manager of the Penn- 
sylvania Eastern lines, and on the return 
of the railroads to private management he 
was elected vice-president of the Eastern 
region of the Pennsylvania, then being 
transferred to the Central region. In 


1924, Mr. Lee was elected vice-president 
in charge of operation of the system and 
in 1926 he was elected to the newly-cre- 
ated position of vice-president which he 
held until his death. 
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Supply Trade News 





General 


The Worthington Pump & Machinery 
Company, Harrison, N. J., has appointed 
the Kroeschell Engineering Company, 
Chicago, as the authorized dealer for 
Worthington refrigerator equipment in 
the Chicago area. 


Personal 


Jack Schabo has been appointed rail- 
road representative of Rust-Oleum Prod- 
ucts, with headquarters at Chicago. 


William Craig Wolfe, general manager 
of the Highland Iron & Steel Company, 
has been appointed vice-president in 
charge of sales of the Reading Iron Com- 
pany, Philadelphia, Pa. 


James W. Owens has been appointed 
consulting engineer and director of the 
International Weld Testing Bureau that 
has been organized by the Pittsburgh 
Testing Laboratories, Pittsburgh, Pa. 
For the past three years Mr. Owens has 
been engaged in private practice and a 
director of engineering of the Welding 
Engineering & Research Corporation. 


R. E. Zimmerman, since April, 1932, 
assistant to the president of the United 
States Steel Corporation, in charge of 
research and technology, has been ap- 
pointed vice-president in charge of the 
above matters, with headquarters at New 





R. E. Zimmerman 


York. Mr. Zimmerman was graduated 
from Franklin and Marshall College and 
the Massachusetts Institute of Technol- 
ogy. Prior to 1932, he was for many 
years associated with the American Sheet 
& Tin Plate Company, at Pittsburgh, Pa., 
starting as a research associate and pro- 
gressing to the position of director of 
the research laboratory and later assist- 
ant to the vice-president. 


Ralph H. Watson, vice-president in 
charge of operations of the Carnegie Steel 
Company has been appointed vice-presi- 
dent of the United States Steel Corpora- 
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tion, New York, in charge of operations 
of the manufacturing interests of the cor- 
poration. Mr. Watson was graduated 
from Lawrence Scientific School of Har- 
vard University and was associated with 
the Carnegie Steel Company since 1902, 
starting as a metallurgist’s assistant at 
the Homestead Steel Works and advanc- 
ing by successive stages to the position of 





Ralph H. Watson 


general superintendent of the plant in 
1928. Since September 1, 1930, he has 
also held the position of vice-president 
in charge of operations. 


Trade Publications 


Plategrid and Floorgrid Flooring.— 
The Truscon Steel Company, Youngs- 
town, Ohio, has published a 12-page 
booklet describing and listing the proper- 
ties of this company’s Plategrid and 
Floorgrid flooring. 


Piping.—The Air Reduction Sales Com- 
pany, New York, has issued a 26-page 
well illustrated booklet entitled “Piping— 
Tailored to Fit,” which reviews the ad- 
vantages of oxy-acetylene welded piping 
systems, discusses the present art of this 
method of fabrication, and points out the 
economies possible. 


Inland Steel—In a 32-page pamphlet 
with an embossed metal-surfaced cover, 
the Inland Steel Company, Chicago, re- 
views. the expansion of its plant facilities 
in the 40 years “from Fair to Fair,” 
namely, from 1893 to 1933. In addition 
to engravings illustrative of its various 
mills and furnaces, views of the Century 
of Progress Exposition focus attention on 
this company’s exhibit at the fair, while 
other illustrations with explanatory cap- 
tions depict the various products. 


Welded Piping for Buildings—The Air 
Reduction Sales Company, New York, 
has issued an attractive and informative 
booklet entitled “Facts About Welded 
Piping for Buildings,’ which is designed 
to appeal not alone to architects and con- 
struction engineers, but also to those 
officers responsible for the use and main- 
tenance of pipe installations. The book- 
let is well illustrated with photographs of 
typical installations, and is so arranged as 
to permit the reader to grasp quickly the 
salient facts about the advantages to be 
obtained from welded piping installations. 
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DOWER JACK 
runs away from 
the tamping 

gan 

















On every bal- 
lasting and surfac- 
ing job, a Nordberg Power 
Jack is a necessary piece of equip- 
ment for speed and saving in labor ex- 
pense. There is no comparison between this 
machine and hand jacks. With its one operator, it 
easily raises a mile of track a day. With a Power Jack on 

the job, the size of the tamping gang can be doubled. 





Drill Rails Faster and with Less Expense 











Nordberg also offers a simple, compact, rugged Power 
Rail Drill that is from 10 to 20 times faster than hand 
drilling. It is simple to set up and can be operated by 
any one in the track gang. Easily moved, can get to most 
holes at switches, guard rails, etc., can be set to the inside 
or outside of the track, and is built for that rough, hard 
usage encountered in track work. 


Other Nordberg Machines that should be considered 
for your next maintenance program include the Adzing 
Machine, Spike Puller, Rail Grinders, Power Track 
Wrench and Track Shifter. 


NORDBERG MFG.CO., 


MILWAUKEE, WIS. 












This new 





Cross Grinder 
adds 
ACCURACY 


to 


SPEED 


Speedy rail joint slotting and bevelling with ma- 
chine tool accuracy is made easy by this new Rail- 
way Track-work Cross Grinder (Model P-11). 


































Bevels to any degree desired. Equally good for 
removing overflowed metal from rail ends. Reli- 
able joint indicator locates the grinding wheel. 
Available with gasoline engine or electric motor 
drive. 


A light portable outfit for quick handling under 
traffic. Parks on the shoulder or between tracks 
with ample clearance for trains. 


By all means learn all the details and see what big 
improvements are introduced by this machine. 
Write for new bulletin P-11. 





Model P-11 Rail Joint Cross Grinder 


130 
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Cutting Construction Costs 


ek. Sass 


SET FOR CUTTING OFF 


A handy, Portable Rip and Cut-off Ma- 
chine—20-inch saw, handles stock up to 6 
inches thick and 16 inches wide. Nothing 
better for hurry-up construction jobs. Fur- 
nished with or without power. Ask for 
Bulletin No. 82 of Portable Woodworking 
Machinery. 








SET FOR RIPPING 


American Saw Mill Machinery Co. 
164 MAIN STREET HACKETTSTOWN, N. J. 














125th St. Passenger Station, New York, 
New York Central R. R. 


Why Collins Asphalt 
Emulsions Are Particularly 
Adapted For All Uses 


They are applied cold, eliminating all fire hazard 
and danger to workmen. 

Applied easily, at less cost—no specially trained 
workmen are necessary. 

Under average drying conditions they will dry in 
from 36 to 48 hours, according to the thickness of 
application. 

Have a high degree of fire resistance. 

Their use creates saving in labor and handling. 


MALONEY OIL & MANUFACTURING Co. 
75 West Street New York, N. Y. 


Exclusive Railroad Sales Representatives for Headley 
Emulsified Products Co., Marcus Hook, Pa. 
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A Convention In Print 





For 18 years 


Railway Engineering and Maintenance In 1933 it will continue this record. 
has dedicated its October issue to the In the absence of a formal convention, 
work of the Roadmasters and Mainten- __it will present a Convention in Print 
ance of Way Association and of its issue. 

members. 


In this issue there will appear: 


(a) Reports of the committees that would have been presented at 
the convention if it had been held. 


(b) Discussions of these reports by representative members of the 
association. 


(c) A review of the present status and past activities of the asso- 
ciation, by the president. 


(d) Reports from the secretary and the treasurer, in the form and 
manner in which they are presented at the annual meetings. 


Through this plan. 


which was developed with the Execu- of its committees made available for 
tive Committee of the Roadmasters the members and the railways from 
Association, the activities of the asso- which they come. 

ciation will be continued and the work 


The Track Supply Association, with its exhibit, is an essential 
part of every Roadmasters’ convention. Reports from its officers 
will, therefore, form a part of the convention report in the edi- 
torial pages. Opportunity will also be afforded railway supply 
companies to present their products in an Exhibit in Print in the 
advertising pages, thereby enabling them to continue the contact 
which they have so long maintained with the members of the 
Roadmasters Association. 


THE ROADMASTERS CONVENTION IN PRINT ISSUE 


will constitute a unique service to that tunity to railway supply companies. 
organization and to the railways. The Forms close September 25. 
Exhibit in Print will afford an oppor- 


The Time to Advertise Is Before Purchases Are Made 










Effective nie 
Economical 


Protection 
* 


of the pit. 


to prevent further corrosion. 


Inquiries invited. 
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-’ On Bridges, Tanks, Structural Steel 





YNLEANING and scaling steel work in need of renewed protection 
A is an expensive process if done by hand. 
Company has developed a new economical method. 

A sprayed on coating of NO-OX-ID is first made to loosen up 
the old rust scale and kill the corrosion by penetrating to the seat 
During this soaking and cleaning process, all spots where 
rust slabs or old coating fall off, should be touched up with NO-OX-ID 


The structure may be completely cared for by this method, or 
when all rust is killed, a coating of NO-OX-ID Filler Red, Black or 
Aluminum, may be applied, and a coat of paint over this if desired. 

The NO-OX-ID does the work of cleaning and preparing the metal 
surface, and prevents any further rust action during the process. 


Dearborn Chemical Company 


310 S. MICHIGAN AVENUE, CHICAGO 
205 EAST 42ND STREET, 
Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto. 


nox 


NEW YORK 


‘ID 

















The Dearborn Chemical 





RUST = 


The Original Rust Preventive 

































BEDBUGS ARE 
EXPENSIVE 


pests in camp cars and other structures | 
where workers are housed. By preventing | 
refreshing sleep, they reduce efficiency and 


thereby increase labor costs. 


Railroad Calcyanide, in one treatment, 


destroys all bedbugs and their eggs. 





Write for booklet 


CALCYANIDE COMPANY 


HOME OFFICE | 


60 E. 42nd ST. NEW YORK CITY 


Distributors: 
KANSAS CITY, W. W. Hinds, 4013 Madison Ave.; SAN 





FRANCISCO, John F. Leinen Sanitation Co., 1337 Mission St. 
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° WHAT PAINT IS BEST FOR METAL? 


At leit — Saucer used to make “Saucer 

Test’’ for paint durability. Made of steel, 

5% inches in diameter by % inch deep. 
Comes with Free testing kit. 





THE 


SAUCER TEST’ 


WILL GIVE YOU THE ANSWER 
EASILY...FAIRLY...AT NO COST 


@ Those responsible for the maintenance of iron and 
steel structures have discovered a new way to determine 
which paint gives their property the longest, most eco- 
nomical protection against rust and corrosion. They are 
comparing one paint with another by means of the 
“Saucer Test.” They are proving to their own satisfae- 
tion that nothing equals pure red-lead, when it comes to 
a show-down on durability. @ The “Saucer Test” appeals 
to the fair-mindedness of paint users in many different 
fields because it enables them to compare two paints side 
by side, on the same piece of metal, under conditions 
which closely approximate those of actual service. No 
matter what your metal painting problem may be, you 
will find the answer in the “Saucer Test” —for it will 
show you what you may expect of the paint you use on 
metal. © The “Saucer Test” will enable you to compare 
the durability of Dutch Boy Red-Lead side by side with 
any other paint. It will prove that this pure red-lead, no 
matter how exacting the conditions, will protect your 
property better. In a long series of tests conducted by a 
leading Southern railroad, the “Saucer Test” proved 
that pure red-lead outlasted the other paints tested by 
4 to 1. @ It doesn’t cost you a cent to make the “Saucer 
Test.” Just send the coupon. 





@ Dutch Boy Red-Leag is a fine, highly oxidized red- 

lead supplied in two forms—paste and liquid. The paste m ” 
comes “a natural orange-red, ‘i readily mixed to brush- N A T I 0 N A L L E A D : 0 M P A N > 
ing consistency and can be tinted to darker colors. Dutch New York, 111 Broadway: Buffalo. 116 Oak Street; Chicago, 900 West 18th Street; Cinein- 
Boy Liquid Red-Lead (ready for the brush) is available nati, 659 Freeman Avenue; Cleveland, 820 West Superior Avenue; St. Louis, 722 Chestnut 
Street; San Francisco, 2240 Twenty-fourth Street; Boston, National-Bosten Lead Company, 
800 Albany Street; Pittsburgh, National Lead & Oil Company of Pennsylvania, 316 

Fourth Avenue; Philadelphia, John T. Lewis & Bros. Co., Widener Building. 


in the natural orange-red, two shades each of brown 
and green, and also in black. 


& c o v P o N 
Nationat. Lean Cowraxy, 11] Broadway, New York, N. Y, 


Please send free kit for making the “Saucer Test”. 
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TIMKEN-EQUIPPED 


FOR SPEED, LOAD AND 
He) \icm ala: 








[Sa I MER? # 


em 7 


— . 
Tapered feet Roller 


TIMKEN =’ BEARING 
EQUIPPED 


| Quality 


Loading miscellaneous freight 
with an Elwell-Parker Type 
ELC Timken-equipped Electric 
Lift Truck. 


ODERN railway platform rolling stock 

equipped with Timken Tapered Roller 
Bearings enables baggage, freight, express and mail 
to be handled expeditiously at low cost. 


With Timkens on the axles heavier loads can be moved 
faster with less effort; axle wear is prevented; maximum 
thrust as well as radial loads are safely carried; wheels are 
given maximum stability; and maintenance is cut to the bone. 


Whether you are purchasing hand or power operated trucks it 
will pay you to see that they are Timken-equipped. Most of the 
leading makes are. 








